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MACROLIDE COMPOUNDS ENDOWED WITH ANTIINFLAMMATORY 

ACTIVITY 

•k it * * 1e 

DESCRIPTION 

5 The present invention relates to macrolide compounds endowed with 
antiinflammatory activity, and more particularly relates to macrolide 
derivatives lacking cladinose In position 3, with antiinflammatory activity, 
to pharmaceuticaliy acceptable salts thereof and to phamrtaceutical 
compositions containing them as active ingredient, 

10 It is known that many antibiotics, in particular the class of 
erythromycin-based macrolides having 14 ring atoms, have 
antiinflammatory properties in addition to their antibacterial activity [Clin. 
Immunother., (1996), 6, 454^64]. 
Erythromycin is a natural macrolide (the Merck Index, 13th Edition, 

1 5 No. 3714, p. 654) that has been of very broad clinical use in the 

treatment of infections caused by Gram-positive bacteria, a number of 
Gram-negative bacteria and mycoplasms. 

Recently, the interest of the scientific community has turned towards 
the antiinflammatory and immunomodulatory properties of erythromycin 

20 and derivatives thereof [Journal of Antimiaobial Chemotherapy, (1 998), 
41, Suppi. B, 37-46]. 

This activity is well documented both in clinical studies and in in vivo 
and in vitm experiments. 

For example, macrolides have been found to be effective in the 

25 treatment of Inflammatory diseases such as panbronchiolltis [Thorax, 
(1997), 52, 915-918], bronchial asthma [Chest, (1991), 99, 670-673] 
and cystic fibrosis [The Lancet, (1998), 351, 420], both in animal 
models of inflammation, for instance zymosan-induced peritonitis in 
mice [Journal of Antimicrobial Chemotherapy, (1992), 30, 339-348] and 

30 endotoxin-induced accumulation of neutrophils in rat trachea 
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[Antimicrobial Agents and Cliemotherapy, (1994), 38. 1641-1643], and 
in in vitro studies on immune system cells, such as neutrophils [The . 
Journal of Immunology, (1997), 159, 3395-4005] and T-lymphocytes 
[Life Sciences, (1992), 51, PL 231-236] or on the modulation of 
5 cytokines, such as interleukiri 8 (IL-8) [Am. J. Respir. Crit. Care Med., 
(1 997), 1 56, 266-27 1 ] or interleukin 5 (IL-5) [patent application EP 
0 775 489 and EP 0 771 564, in the . name of Taisho Phamnaceutical 
Co., Ltd]; 

The administration of macrolide compounds to asthmatic individuals 
10 is accompanied by a reduction in bronchial hypersecretion and 

hypersensitivity (Inflammation, Vol. 20, No. 6, 1 996) consequent to their 
Interaction with the neutrophils; this interaction is thought to prevent 
many bioactive lipids, involved in the pathogenesis of bronchial asthma, 
from expresising their proinflammatory membrane-destabilizing activity. 
1 5 The particular therapeutic efficacy of macrolide compounds in 
diseases where conventional antiinflammatory drugs, for instance 
corticosteroids, have been found to be ineffective [Thorax, (1997), 52, 
915-918, already cited] justifies the great interest in this new potential 
class of antiinflammatories. 
. 20 However, the fact that conventional macrolide compounds have 
. strong antibacteriai activity does not allow their broader use in the 
chronic treatment of inflammatory processes not caused by pathogenic 
microorganisms, since this could give rise to the rapid development of 
resistant strains. 

25 It would therefore be desirable to have available new substances of 
macrolide structure that show antiinflammatory activity and that are 
simultaneously free of antibiotic properties. 

For greater clarity, the fonnula of erythromycin is given, wherein is 
indicated the numbering adopted in the present patent application. 
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Many classes of erythromycin compounds endowed with antibacterial 
activity and characterized by greater acid stability and thus better 
pharmacol<inetic properties are described in the literature. 
5 Patent application WO 96/18633 in the name of Zambon Group 
discloses 9-[0-{aminoalkyl)oxime] erythromycin A compounds endowed 
with antibiotic activity against Gram-positive and Gram-negative 
microorganisms. 

Ketolides, derived from erythromycin, modified in position 3' and 6-0- 
10 substituted, used in the treatment of bacterial infections, are disclosed 
in patent application WO 99/1 6779 in the name of Abbott Laboratories. 

9-Oximino erythromycin compounds esterified in position 3 and 3'- 
modified, which are useful as antibacterial and antiulcer agents, are 
disclosed in patent application JP 2001181294 (Hokuriku 
15 Pharmaceutical Co.). 

Among the macrolide compounds described in the literature, few are 
3'-desdimethylamino-9-oximino derivatives. 

Patent application EP 0 254 534 (Robinson, William S.) claims a very 
broad class of macrolide compounds, among which are disclosed 
20 erythronolide A 9-0-methyloxime and 9-oximino derivatives of 
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erythromycin A, including 3'-desdimethylamino-3',4'- 
deliydroerythromycin A 9-0-methyloxime. 

The abovementioned patent application claims compounds having 
antiviral activity. 

5 3'-Desdimethylamino-3',4'-dehydroerythromycin A 9-oxime and . 
erythronide A 9-oxime are disclosed in US patent 3 928 387 (Hoffmann- 
La Roche Inc.) as intermediates that are useful for preparing the 
antibiotic 1745A/X. 
A number of classes of erythromycin compounds endowed with 

10 antiinflammatory activity are described in the literature. 

For example, erythromycin compounds modified in positions 3, 9, 11 
and 12 are claimed, for example, in the abovementioned European 
patent applications in the name of Taisho, as potent inhibitors of IL-5 
synthesis. 

1 5 The use of erythromycin as an antiinflammatory that acts by reducing 
the release of interleul<in 1 via inhibition of the mammialian glycoprotein 
■ mdr-P is claimed in patent application WO 92/16226 In the name of 
Smith-Kline Beecham Corporation. 

• 3'-Desdimethylamino-9-oximino macrolide compounds endowed with 
20 antiinflammatory activity and lacking antibiotic activity are disclosed in 

patent application WO 00/42055 in the name of Zambon Group. 
/\n effective contribution to the antiinflammatory activity exerted by 

macrolide compounds is traceable to the changes made by them to a 

number of metabolic functions of neutrophils. 
25 In particular, in a number of studies, it has been shown that 

macrolide compounds intervene in exocytosis [Journal of Antimicrobial 

Chemotherapy, 1996, 38, 81] and in the production of oxidizing 

substances by the polymorphonuclear leukocytes (PMNL) [Journal of 

Antimicrobial Chemotherapy, 1989, 24, 561]. 
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The role of the key structural element in modulating the 
abovementioned metabolic-functional activities of neutrophils has been 
attributed to the presence of L-cladinose in position 3 on the ring of the 
macrolide compounds (The Joumal of Immunology, 1997, 159, 3395- 

5 4005, already cited]. 

The action of the sugar, according to the article mentioned above, 
may be linked either to the importance of this sugar In the cellular 
uptake of the macrolide compounds, or to its interaction with a cellular 
target involved in both the metabolic activities of neutrophils. 

1 0 In confirmation of this, this neutral sugar L-cladinose, independently 
of its inclusion in the larger macrolide structure, has been described as 
being endowed with pronounced antiinflammatory activity. 

Pharmaceutical formulations containing cladlnose or L-cladinose as a 
medicinal product for treating inflammatory conditions are described in 

1 5 international patent application No. WO 97/00684 In the name of 
Roussel Uclaf. 

We have newfound, surprisingly, that by removing the cladinose in 
position 3 from macrolide derivatives, compounds endowed with 
antiinflammatory activity and substantially free of antibiotic properties 
20 are obtained. 

It Is therefore an object of the present invention to provide 
compounds of fonnula 
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(1) 



wherein 

R is a hydrogen atom or a methyl group; 

Ri is a hydrogen atom, an N,N-di(Ci-C3)alkylamlno group, an N,N- 

di(Ci-C3)alkylamino-N-oxide group, an N-(Ci-C3)alkyl-N-benzylamino 

group, an N-(Ci-C4)acy!-N-(Ci-C3)alkylamino group, an N-[N,N- 

dimethylamino(Ci-C4)alkyiamino]acetyl-N-(Ci-C3)alkyiamino group 

or a chain of formula 

CHa^ ^(CH2)r-X-(CK2)m-Y-(CH2)n-A 
N 



10 wherein 

A is a hydrogen atom, a phenyl or a five- or six-membered heteroaryl 
ring having from one to three hetero atoms selected from nitrogen, 
oxygen and sulphur; 

X is O, S, SO, SO2, and NRe, and Re is a hydrogen atom, a linear or 
15 branched C1-C3 alkyi, a C1-C3 alkoxycarbonyl group or a 
benzyloxycarbonyl group; 

Y is a C6H4 group, a five- or six-membered heteroaryl ring having from 
one to three hetero atoms selected from nitrogen, oxygen and sulphur 
or is 0, S, SO, SO2 or NRe where Re has the meanings given above; 
20 r is an integer from 1 to 3; 
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m is an integer from 1 to 6; 

n is an integer from 0 to 2; 

or Ri forms a bond togetfier with R2; 

R2 is a hydrogen atom or fomris a bond together with Ri ; 

5 R3 is a hydroxy group or fomis a group =N-0-R5 together with R4, and 
Rs is a hydrogen atom, a linear or branched C1-C5 alky I, a benzyl 
optionally substituted with one or two substituents selected from nitro, 
hydroxy, carboxy, amino, linear or branched C1-C5 alkyi, C1-C4 
alkoxycarbonyl groups, aminocarbonyl groups or cyano groups or a 

10 chain of fomiula . . 

-(CH2)r-X-(CH2)m-Y-{CH2)n-A 

wherein 

r, m, n, X, Y and A have the meanings given above; 

R4 is a hydrogen atom or fomns a group =N-0-R5 together with R3, and 

15 R5 has the meanings given above; 

and the pharmaceutically acceptable salts thereof, 
provided, however, that Ri is not a dimethylamino group when R3 is 
hydroxy, and both R2 and R4 are a hydrogen atom. 
. Both the compounds of formula I wherein R is a hydrogen atom or a 

20 methyl group, Ri is a dimethyl-amino group, R3 is hydroxy, R2 and R4 
are a hydrogen atom, are known as chemical entities. Namely, the 
compound wherein R is a hydrogen atom, Ri is a dimethyl-amino group, 
R3 is hydroxy, R2 and R4 are a hydrogen atom, has been disclosed by 
Max V. Sigal and al., J. Am. Chem. Soc. 1956, 78, 388-395, as a 

25 degradation product of erithromycin A. Additionally, both the 

compounds wherein R is a hydrogen atom or a methyl group, Ri is a 
dimethyl-amino group, R3 is hydroxy, R2 and R4 are a hydrogen atom, 
have been disclosed in EP-A-0 941 998 as starting products in the 
preparation of macrolides endowed with antibiotic activity. 
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Their antiflammatory activity, however, has not been disclosed so far. 
Hence, they are still new as antinflammatory drugs. 

The oximes of formula I have Z or E configuration. 
The compounds of formula I are antiinflammatory macrolides lacking 
5 antibiotic activity and are therefore useful in the treatment and 

prophylaxis of inflammatory diseases also when R is a hydrogen atom 
or a methyl group, Ri is a dimethyl-amino group, R3 is hydroxy, and 
both R2 and R4 are a hydrogen atom. 
The term "linear or branched C1-C5 alky!" is intended to mean a 
10 group selected from methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 
sec-butyl, tert-butyl, n-pentyl and isopentyl. 

The expression "five- or six-membered heteroaryl ring having from 
one to three hetero atoms selected from nitrogen, oxygen and sulphur" 
is intended to mean heterdc^cle rings such as pyn-ole, thiophene, furan, 
15 imidazole, pyrazole, thiazole, isothiazole, isoxazole, oxazole, pyridine, 
pyrazine, pyrimidine, pyridazine, triazole or thiadiazole. 

It will be apparent to those skilled in the art that the substitution of the 
heteroaryl rings with partially or totally saturate forms thereof, as well as 
the presence of substituents on the aromatic (phenyl or heteroaryl) 
20 rings envisaged in the meanings of A and Y, gives rise to compounds 
that fall within the scope of the invention. 

Prefen-ed compounds of formula I are those wherein R, R2, R3, R4, 
Rs and Re have the meanings given in fonnula I and Ri is a hydrogen 
atom, an N-(Ci-C3)alkyl-N-methylamino group, an N-{Ci-C3)alkyl-N- 
25 methylamino-N-oxide group, an N-benzyl-N-methylamino group, an N- 
(Ci-C4)acyl-N-methylamino group, an N-[N,N-dimethylamino(Cr 
C4)alkylamino]acetyl-N-methylamino group or a chain of fonnula 

CHa^ ^(CH2)r-X-(CH2)m-Y-(CH2)nrA 
N 
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wherein 

A is a hydrogen atom, a phenyl or a five- or six-membered heteroaryl 
ring having from one to three hetero atoms selected from nitrogen, 
oxygen and sulphur; 
5 X is O or NRe and Re is a hydrogen atom or a linear or branched C1-C3 

aikyi; 

Y, when n is 0, is a C6H4 group or a five- or six-membered heteroaryl 
ring having from one to three hetero atoms selected from nitrogen, 
oxygen and sulphur; or, when n is other than 0, is 0 or NRs and Re is a 

10, hydrogen atom or a linear or branched C1-C3 alkyi; 
r is an integer from 1 to 3; 
m is the Integer 1 or 2; 
n is an integer from 0 to 2; 
or Ri forms a bond together with R2. 

15 In this group, the compounds that are even more preferred are those 
wherein Ri is a hydrogen atom, an N,N-dimethylamino-N-oxide group, 
an N-benzyl-N-methylamino group, an N-acetyl-N-methylamino group, 
an N-[N,N-dimethylamino(Ci-C2)alkyl aminoJacetyl-N-methylamino 
group or a chain of formula 

CHa^ ^(CH2)r-X-{CH2)m-Y-{CH2)n-A 

I 

wherein 

A is a hydrogen atom, a phenyl or a five- or six-membered heteroaryl 
ring selected from pyn^ole, thiophene, furan, imidazole, oxazole, 
thiazole, pyridine, pyrimidine, friazole and thiadiazole; 
25 X is O or NRe and Re is a hydrogen atom; 

Y is, when n is 0, a C6H4 group or a five- or six-membered heteroaryl 
ring selected from pyn-ole, thiophene, furan, imidazole, oxazole, 
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thiazole, pyridine, pyrimidine, triazoleand thiadiazoie; or, when n is 1, 

NRe and Re is a hydrogen atom; 

r is an integer from 1 to 3; 

m is the integer 1 or 2; 
5 n is the integer 0 or 1 ; 

or Ri forms a bond together with R2. . 
Further compounds which belongs to this group and are even more 

preferred are those wherein Ri is a hydrogen atom, an N,N- 

dimethylamino-N-oxide group, an N-benzy!-N-methylamino group, an N- 
10 acetyl-N-methylamino group, an N-[N,N- 

dimethylaminoethylamino]acetyl-N-methylamlnQ group or a chain of- 

formula 

CHg. ^(CH2)r-X-(CH2)m-Y-(CH2)n-A 

wherein 

15 A is a hydrogen atom, a phenyl or a heteroaryl ring selected from 
thiophene, furan, thiazole;. pyridine and triazole; 
X is NRe and Re is a hydrogen atom; 

Y is, when n is 0, a C6H4 group or a heteroaryl ring selected from 
thiophene, furan, thiazole, pyridine and triazole; or, when n is 1, NRe 

20 and Re is a hydrogen atom; 

or Ri forms a bond together with R2. 

Further preferred compounds are those wherein R, Ri, R2 and Re 
have the meaning already given in formula I, R3 is a hydroxy group and 
R4 is a hydrogen atom provided, however, that RI is not a 

25 dimethylamino group. 

Compounds that are preferred within this group are those wherein Ri 
is a hydrogen atom, an N-(Ci-C3)alkyl-N-methylamino group, an N-{Ci- 
C3)alkyl-N-methylamlno-N-oxide group, an N-benzyl-N-methylamIno 
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group, an N-(Ci-C4)acyl-N-methylamino group, an N-[N,N-dimethyl 
amino(Ci-C4)alkyIamino]acetyl-N-methylaminb group or a chain of 
formula 

CH3. ^(CH2)r-X-(CH2)m-Y-(CH2)n^ 

• N 



5 wherein 

A is a hydrogen atom, a phenyl or a five- or six-memberedl heteroaryl 
ring having from one to three hetero atoms selected from nitrogen, 
oxygen and sulphur; 

X is O or NRe and Re is a hydrogen atom or a linear or branched C1-C3 
10 alkyi; 

Y, when n is 0, is a C6H4 group or a five- or six-membered heteroaryl 

ring having from one to three hetero atoms selected from nitrogen, 

oxygen and sulphur; or, when n is other than 0, is 0 or NRe and Re is a 

hydrogen atom or a linear or branched C1-C3 alkyI; 
15 r is an integer from 1 to 3; 

m is the integer 1 or 2; 

n is an integer from 0 to 2; 

or Ri fonms a bond together with R2. 

Compounds that are even more preferred within this group are those 
20 wherein Ri is a hydrogen atom, an N,N-dimethylamino-N-oxide group, 

an N-benzyl-N-methylamino group, an N-acetyl-N-methylamino group, 

an N-{N,N-dimethylamino(CrC2)alkyl amino]acetyl-N-methylaminp 

group or a chain of fomnula 

CH3 s^^^(CH2)r-X-(CH2)m-YKCH2)n-A 



25 wherein 
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A is a hydrogen atom, a phenyl or a five- or six-membered heteroaryi 

ring selected from pyrrole, thiophene, furan, imidazole, oxazole, 

thiazole, pyridine, pyrimidine, triazole and thiadiazole; 

X Is 0 or NRe and Re is a hydrogen atom; 
.5 Y is, when n Is 0, a C6H4 group or a five- or six-membered heteroaryi 

ring selected from pyn-ole, thiophene, furan, imidazole, oxazole, 

thiazole, pyridine, pyrimidine, triazole and thiadiazole; or, when n Is 1 , 

NRe and Re is a hydrogen atom; 
• r is an integer from 1 to 3; . ' • 

10 m is the integer 1 or 2; 

n is the integer 0 or 1 ; . 

or Ri forms a bond together with R2. 
Compounds of this group that .are even more preferred are those 

wherein Ri is a hydrogen atom, an N,N-dimethylamino-N-oxide group, 
1 5 an N-benzyl-N-methy lamino group, an N-acetyl-N-methylamino group, 

an N-[N,N-dimethylaminoethyiamino] acetyl-N-methylamIno group or a 

chain of fonmula 



CHg^ ^(CH2)r-X-(CH2)m-Y-(CH2)n^ 



wherein 

20 A is a hydrogen atom, a phenyl or a heteroaryi ring selected from 
thiophene, furan, thiazole, pyridine and triazole; 
X is NRe and Re is a hydrogen atom; 

Y is, when n is 0, a C6H4 group or a heteroaryi ring selected from 
thiophene, furan, thiazole, pyridine and triazole; or, when n is 1, NRe 
25 and Re is a hydrogen atom; 

or Ri fonns a bond together with R2. 

Among the compounds wherein R, Ri and R2 have the meanings 
already given in formula I and R3 forms a group =N-0-R5 together with 
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R4, the ones that are preferred are those wherein R5 is a hydrogen 
atom, a linear or branched (Ci-C3)alkyl, a benzyl optionally substituted 
with one or two substituents selected from nitro, hydroxy, carboxy, 
amino, linear or branched (CrCa) alkyi and cyano or a chain of formula 
.5 -(CH2)r7X-(CH2)m-Y-(CH2)n-A 
wherein 

A is a hydrogen atom, a phenyl or a five- or six-membered heteroaryl 
ring having from one to three hetero atoms selected from nitrogen, 
oxygen and sulphur; 
10 X is 0 or NRe and Re is a hydrogen atom or a linear or branched C1-C3 
alkyI; 

Y, when n is 6, is a C6H4 group or a five- or six-membered heteroaryl 

ring having from one to three hetero atoms selected from nitrogen, 

oxygen and sulphur; or, when n is other than 0, is 0 or NRe and Re is a 
1 5 hydrogen atom or a linear or branched C1-C3 alky I; 

r is the integer 1 or 2; 

m is an integer from 1 to 6; 

n is an integer from 0 to 2. 
The compounds that are preferred within this group of compounds of 
20 formula I are those wherein R5 is a hydrogen atom, a methyl, a.benzyl 

or a chain of fomnula 

-{CH2)r-X-(CH2)m-Y-(CH2)n-A 

wherein 

A is a hydrogen atom, a phenyl or a five- or six-membered heteroaryl 
25 ring selected from pynole, thiophene, furan, imidazole, oxazole, 
thiazole, pyridine, pyrimidine, triazole and thiadiazole; 
X is O or NRe and Re is a hydrogen atom; 

Y is, when n is 0, a CeH4 group or a five- or six-membered heteroaryl 
ring selected from pyn-ole, thiophene, furan, imidazole, oxazole. 
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thiazole, pyridine, pyrimidine, triazole and thiadiazole; or, when n Is 1 , 
NRe and Re is a hydrogen atom; 
ris 2; 

m is an integer from 1 to 6; 
5 n is the integer 0 or 1 . 

Compounds of this group that are even more preferred are those of 
formula I wherein Rg is a hydrogen atom, a methyl, a benzyl or a chain 
of formula 

-(CH2)r-X-(CH2)m-Y-(CH2)n-A 

10 wherein 

A is a hydrogen atom, a phenyl or a heteroaryl ring selected from 
thiophene, furan, thiazole, pyridine and triazole; 
X is NRe and Re is a hydrogen atom; 

Y is, when n is 0, a C6H4 group or a heteroaryl ring selected from 
15 thiophene, furan, thiazole, pyridine and triazole; or, when n is 1 , NRe 

and Re is a hydrogen atom. 

Compounds that are also preferred are those wherein R and R2 have 

the meanings already given in formula I; Ri is a hydrogen atom, an 

N-(Ci-C3)alkyl-N-methyiamino group, an N-(Ci-C3)alkyl-N-methylamino- 
20 N-oxide group, an N-benzyl-N-methylamino group, an N-(Ci-C4)acyl-N- 

methylamino group, an N-[N,N-dimethylamino(Ci-C4)alkylamino]acetyl- 

N-methylamino group or a chain of formula 

CH3. >(CH2)r.X^CH2)m-Y<CH2)n-A 
N 

I 

wherein 

25 A is a hydrogen atom, a phenyl or a five- or six-membered heteroaryl 
ring selected from pyrrole, thiophene, furan, imidazole, oxazole, 
thiazole, pyridine, pyrimidine, triazole and thiadiazole; 
X is O or NRe and Re is a hydrogen atom; 
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Y is, when n is 0, a C6H4, group or a five- or six-membered heteroaryl 
ring selected from pyrrole, thiophene, furan, imidazole, oxazole, 
thiazole, pyridine, pyrlmidine, triazole and thiadiazole; or, when n is 1, 
NRe and Re is a hydrogen atom; 
5 r is an integer from 1 to 3; 
m is the integer 1 or 2; 
n is the integer 0 or 1 ; 
or Ri forms a bond together with R2; 

simultaneously, R3 forms a group =N-0-R5 together with R4, wherein R5 
10 is a hydrogen atom, a linear or branched (C1-C3) alkyi, a benzyl 

optionally substituted with one or two substituents selected from nitro, 
hydroxy, carboxy, amino, linear or branched (Ci-C3)alkyl and cyano or a 
chain of formula 

-(CH2)r-X-(CH2)m-Y-(CH2)n-A 

15 wherein 

A is a hydrogen atom, a phenyl or a five- or six-membered heteroaryl 
ring having from one to three hetero atoms selected from nitrogen, 
oxygen and sulphur; 

X is O or NRe and Re is a hydrogen atom or a linear or branched C1-C3 
20 alkyI; 

Y, when n is 0, is a C6H4 group or a five- or six-membered heteroaryl 
ring having from one to three hetero atoms selected from nitrogen, 
oxygen and sulphur; or, when n Is other than 0, is 0 or NRe and Re is a 
hydrogen atom or a linear or branched C1-C3 all^l; 
25 r is the integer 1 or 2; 
• m is an integer from 1 to 6; 
n is an integer from 0 to 2, 

The compounds that are preferred within this group of compounds of 
formula I are those wherein R5 is a hydrogen atom, a methyl, a benzyl 
30 or a chain of formula 
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-(CH2)r-X-(CH2)m-Y-(CH2)n-A 

wherein 

A is a hydrogen atom, a phenyl or a five- or six-membered heteroaryl 
ring selected from pyrrole, thiophene, fliran, imidazole, oxazole, 

5 thiazole, pyridine, pyrimidlne, triazole and thiadiazole; 
X is O or NRe and Re is a. hydrogen atom; 
. Y is, when n is 0, a C6H4 group or a five- or six-membered heteroaryl 
ring selected from pyrrole, thiophene, furan, imidazole, oxazole, 
thiazole, pyridine, pyrimidine, triazole and thiadiazole; or, when n is 1 , 

10 NRe and Re is a hydrogen atom; 
ris2; 

m is an integer from 1 to 6; 
n is the integer p. or 1. 

Compounds of this group that are even more preferred are those of 
15 fonmula I wherein Rs is a hydrogen atom, a methyl, a benzyl or a chain 
of formula 

-(CH2)r-X-(CH2)m-Y-(CH2)n-A 

wherein 

A is a hydrogen atom, a phenyl or a heteroaryl ring selected from 
20 thiophene, furan, thiazole, pyridine and triazole; 
X is NRe and Re is a . hydrogen atom; 

Y is, when n is 0, a C6H4 group or a heteroaryl ring selected from 
thiophene, furan, thiazole, pyridine and triazole; or, when n is 1, NRe 
and Re is a hydrogen atom. 

25 Compounds of this last group that are even more prefen^ed are those 
of formula I wherein Ri is a hydrogen atom, an N,N-dimethylamino 
group, an N,N-dimethylamino-N-oxide group, an N-benzyl-N- 
methylamino group, an N-acetyl-N-methylamino group, an N-[N,N- 
dimethylamino(Ci-C2)alkylamino]acetyl-N-methylamino group or a chain 

30 offomiula 
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CH3. ^(CH2)r-X^CH2)m-Y«(CH2)n^ 
N 



wherein 

A is a hydrogen atom, a phenyl or a heteroaryi ring selected from 

thiophene, furan, thiazole, pyridine and triazole; 
6 X is N Re and Re is a hydrogen atom; 

Y is, when n is 0, a C6H4 group or a heteroaryi ring selected from 

thiophene, furan, thiazole, pyridine and triazole; or, when n is 1 , NRe 

and Re is a hydrogen atom; 

or Ri forms a bond together with Ri 
10 It is an object of the present invention to provide the compounds of 

fomriula I having Z or E configuration of the possible oxime in position 9, 

with a preference for the latter compounds. 

Examples of pharmaceutically acceptable salts of the compounds of 

fonnula I are salts with organic or mineral acids such as hydrogen 
1 5 chloride, hydrogen bromide, hydrogen iodine, nitric acid, sulphuric acid, 

phosphoric acid, acetic acid, tartaric acid, citric acid, benzoic acid, 

succinic acid and glutaric acid. 
Specific examples of compounds of the present invention are those 

wherein R, R2 and R4 have the meanings given in fonnula I, Ri forrns a 
20 bond together with R2 or Ri is a hydrogen atom, an N,N-dimethylamino- 

N-oxide group, an N-benzyl-N-methyl amino group, an N-acetyl-N- 

methylamino group, an N-[N,N-dimethyl aminoethylamino]acetyi-N- 

methylamino group, an N-methyl-N-3-[(2- 

thiazolylmethyl)amino]propylamino group, an N-2-[2-[(2-thiazolyl 
25 methyl)amino]ethylamino]ethyl-N-methylamino group or an N-2-[2- 

(benzylamino)ethylamino]ethyl-N-methylamino group, R3 is a hydroxy 

group or fomris a group =N-0-R5 together with R4, and R5 is a hydrogen 

atom, a methyl, a benzyl, a 2-[2-[(2-thiazolylmethyl)amino]ethylaminol- 
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ethyl group, a 2-(benzylamino)ethyi group, a 2-[2-[(2-furylmethyl)amino] 
ethylamino]ethyl group, a 2-[2-[{3-furylmethyl)amino]ethylamino]ethyl 
group, a 2-[2-[(2-thienylmethyl)amino]ethylamino]ethyl group or a 2-[6- 
[(2-thiazolylmethyi)amino]hexylamino]ethyl group. 
5 The compounds of formula I of the present Invention, are prepared 
according to a synthesis pathway that involves the removal of the L- 
cladinose moiety in position 3 from compounds of formula 



10 R, Ri , R2, R3 and R4 have the. meanings given for the compounds of 
fomnula I. 

The removal of the cladinose moiety is preferably performed via an 
acid hydrolysis reaction catalyzed in the presence of a mineral acid, for 
instance sulphuric acid or hydrogen chloride, and a protic organic 
15 solvent, for instance water, methanol or ethanol. 

The 9-hydroxy compounds that are intemriediates of formula 11 are 
novel, with the exception of those wherein (i) Ri is an N,N-dimethyl 
amino group, and (11) R is a hydrogen atom and Ri is an N,N- 
dimethylamino-N-oxide group. 



HOi 




wherein 
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For example, the 9-hydroxy compounds wherein R is a hydrogen 
atom or a methyl, group and Ri is an N.N-dimethyl amino group have 
been disclosed as antibacterial agents by R. Faghih et al., J. of 
Antibiotics 1990, 43, 1334-36. 

6 The compounds of fonnula II are obtained from erythromycin A or 6- 
O-methylerythrbmycin A (common name: Clarithromycin) by action on 
the ketone group in position 9 and optionally on the dimethylamino 
group in position 3'. Preferably, the action is initially directed to the 
ketone group in position 9; this may be reduced to give a hydroxy 

1 0 compound or may be treated with reagents capable of producing 
oximino compounds that may subsequently be functionalized. . 

The possible modifications on the dimethylamino group in position 3' 
include oxidation, removal or demethylation and subsequent 
. functionalization (alkylation and ac^lation): 

15 It will be apparent to a person skilled in the art that, in order to avoid 
interference with functional groups that may be present in the three 
positions where structural modifications are to be made, it will be more 
or less convenient and appropriate to choose a given priority in the 
synthesis modifications to be perfonned. 

20 Thus, for example, the possible functionalization of the oximino 
compounds may take place immediately after they have been 
synthesized, may be performed before or after the possible 
modification, whatever this may be, in position 3' or may be the final 
step of the synthesis, 

25 As a further example, as regards the removal of the cladinose, this 
may be perfomried after the modifications to the ketone group in position 
9, may follow or precede the possible functionalization of the oximino 
compounds in that position, may follow or precede the possible 
modification on the dimethylamino group or may terminate the svnthesis 

30 process. 
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Preferably, the hydrolysis reaction of the sugar is performed after the 
modifications.to the ketone group in position 9 on the macrolide ring to . 
avoid the cladinose remaining in the reaction medium and requiring a 
subsequent separation from the final product rather than from synthesis 
5 intermediates; however, in general there are no interactions that would 
prevent the removal of cladinose in another intermediate step or at the 
end of the synthesis process. 

These procedural choices will be dictated in each case by technical 
requirements aimed at optimizing the synthesis process of the product 
10 of interest. 

Ways for performing the abovementioned structural modifications on 
the macrolides are described more clearly hereinbelow.. 

The oximes of erythromycin A, with Z or E configuration, are known. 
They are commercially available compounds and maybe prepared via 
1 5 conventional techniques, for instance according to US patent 3 478 01 4 
in the name of Pliva or J.C. Gasc et al. (The Journal of Antibiotics; 44, 
31 3-330, 1 991 ) to give the compounds of formula 




(ffla) 



wherein 

20 R has the meanings given in formula I. 

The hydroxy derivatives, in position 9, are compounds that are also 
known, which may be obtained, according to conventional techniques, 
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via treatment of erythromycin A with reducing agents, for instance 
hydrides (sodium borohydride, lithium borohydride, sodium cyano boro 
hydride or lithium aluminium hydride) (Faghih. Journal of Antibiotics, 
1990, 1334-1336) or via catalytic hydrogenation processes to give the 
5 compounds of fonnuia 




(mb) 



wherein 

R has the meariings given in formula I. 
10 The compounds of formula I wherein Rs is other than a hydrogen 

atom may be prepared by direct synthesis or by functionalization of the 

oxime in position 9 via conventional techniques. 
Generally, the optional functionalization is performed by reaction with 

a compound of formula 
15 Rs'-L (IV) 

wherein 

Rs' has all the meanings of Rs excluding hydrogen and L is a leaving 
group, preferably a chlorine or bromine atom or a mesyl group. 
An alternative route that is particularly suitable for the preparation of 
20 compounds of formula I wherein Rs is a chain of formula 

-(CH2)r-X-(CH2)m-Y-(CH2)n-A 
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wherein 

X, Y, A, r, m and n have the meanings given In formula I; 
involves the reaction of a compound of fomnula II, wherein R5 is 
hydrogen and from which the cladlnose has optionally already been 
5 removed, with an intennediate of formula 

L-(CH2)r-X-(CH2)m-Y-Z (V) 

wherein 

L, Xi Y, m and n have the meanings already given and Z is a protecting 
group, for instance urethane (carbobenzyloxy groups, carboallyloxy 
1 0 groups or trichloroacetyloxycarbonyl groups); 
to give the Intermediate of formula 




(VI) 



o 



wherein 

16 R, Ri , R2, X, Y, Z, r and m have the meanings already given and R? is a 
hydrogen atom or L-dadinose; which, after removal of the protecting 
group Z, is reacted with a compound of formula 

A-(CH2)n-L (VII) 
wherein A, L and n have the meanings already given, 

20 to give compounds of formula I. 
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Compounds of formula ! wherein Y is NRe may be prepared 
according to the synthesis route given above, including the use of an 
aldehyde of formula 

A-CHO (VIII) 

5 wherein A has the meanings already given; 

in place of the intermediate of formula VII, after removal of the 

protecting group Z from the intermediate of formula VL 
The removal of the dimethylamino group is performed by oxidation, 

pyrolysis and possible reduction, according to known methods, for 
10 instance those described in international patent application WO 

00/42055 in the name of Zambon Group or in US patent 3 928 387 in 

the name of Hoffmann-La Roche Inc., both already cited. 

It will be apparent to a person skilled In the art that, in order to avoid 

interference with functional groups that may be present In the 
1 5 substituent Rs, the removal of the dimethylamino group will preferably 

be perfonmed on intermediates of formula 




(K) 



O 



wherein 

20 R arid R? have the meanings already given and Rs" is a hydrogen atom 

or a linear or branched C1-C5 alkyl. 

Oxidation gives the N-oxide compounds of formula 
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o 



wherein 

R, Rs" and R? have the meanings already given; 
5 which, by pyrolysis, optionally followed by reduction,, lead respectively 
to the compounds of formulae 




(XIa) 



o 



and 
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(xn>) 



o 



wherein 

R, Rs" and R7 have the meanings already given. 
The conversion into the corresponding N-oxides takes place, 
5 according to a. known method, by treatment with peracids, for instance 

hydrogen peroxide or meta-chioroperbenzoic acid in the presence of an 

organic solvent (US patents 928 387, Hoffmann-La Roche Inc., already 

cited) (J. Am. Chem. Soc. 1954, 76, 3121). 
The demethyiation of the dimethylamino group in position 3' may be 
1 0 perfonned via conventional techniques, for instance treatment with 

sodium acetate and iodine in the presence of an organic solvent, as 

described in US patent 3 725 385 in the name of Abbott Laboratories; 

the subsequent acylation or alkylation of the secondary amine thus 

obtained is performed according to the conventional synthesis 
15 techniques. 

In addition, the compounds of formula I wherein Ri = R2 = H may be 

prepared by reducing the corresponding compounds of fomnula I 

wherein Ri and R2 together form a bond. 
An alternative synthesis for the 3',4'-dehydro-oximino derivatives of 
20 erythromycin A consists in working as described In US patent 3 928 387 

(Hoffmann-La Roche Inc., already cited) so as to obtain an intermediate 

compound of fomnula 
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OH 




and thereafter, depending on compound of interest, the bond to the 
cladinose.may.be hydrolyzed and the oxime in position 9 may optionally 
be functionalized as described previously, and vice versa. 
5 Macrolide compounds have been widely used therapeutically as 
antibacterial agents; in each case, clinical and experimental data 
indicate that they are involved in modulating the Inflammatory response. 

A substantial body of evidence, derived from both in vitro and in vivo 
studies, suggests that, besides inhibiting the release of cytokines, the 

10 modulatory effects of macrolide compounds are directed towards 
Important cellular targets such as the lymphocytes and neutrophils. 

These cells, in particular, are a first line of defence against 
pathogens, this function being expressed by means of phagocytosis, 
the release of hydrolytic enzymes and the production of toxic oxygen 

15 metabolytes. 

Although neutrophils are essential in immune defence, it is known 
that an excessive, non-physiological release of oxidizing substances 
and of hydrolytic enzymes may be involved in many pathological 
conditions, for instance atherosclerosis, reperfusion ischaemia injury, 

20 rheumatoid arthritis, septic shock and chronic pulmonary inflammations 
such as ARDS (adult respiratory distress syndrome), COPD and 
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asthma (inflammation and fever; Viera "Stvrtinova, Jan Jakubovsky and 
Ivan Hulin; Academic Electronic Press, 1995). 

Treatment with erythromycin at low doses for long periods, is 
described as being effective iri reducing bronchial hypersensitivity in 
5 asthmatic patients (Miyatake H. et al Chest, 1 991 , 99, 670-673, already 
cited). 

. In a further study, it was shown that the same treatment, in patients 
suffering from COPD, can significantly reduce the frequency and the 
risk of exacerbation, caused by acute respiratory infections, of this 
10 disease (QHEST 2001, 120,730-733). 

The results obtained are not due to the antibiotic activity of the 
macrolide but to Inhibition of the expression and the release of 
inflammatory cytokines. 
This treatment, according to the article already cited, should 
1 5 preferably be restricted to patients at high risk of exacerbation of COPD 
on account of the potential risk of resistant pathogenic strains arising. 

The compounds of formula I of the present invention, are endowed 
with antiinflammatory activity and lack antibiotic activity. 

The pharmacological activity of the compounds of formula I was 
20 evaluated in models of cutaneous and pulmonary inflammation in 
comparison with known macrolide compounds, such as erythromycin 
and azithromycin, which are endowed with both antiinflammatory 
activity and antibiotic activity. 
The antiinflammatory activity was evaluated both via inhibition of 
25 PMA-induced oedema in mouse ear and via reduction of the LPS- 
induced accumulation of neutrophils in rat lungs. 
. In all the experiments, the compounds of the present invention were 
found to be highly active as antiinflammatory agents and the 
antiinflammatory activity was similar to or greater than that of the 
30 comparison compounds. 
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The antibiotic activity was evaluated in vitro via the ability to inhibit 
the growth of erythromycin-sensitive bacterial strains. 

In addition, the compounds of the present invention show no 
antibiotic activity, as proved by the tests perfonmed, and may therefore 
5 be used In chronic treatments of inflammatory processes v>nthout 
undesired resistance phenomena arising. 

It is thus clear that the compounds of formula I, endowed with 
antiinflammatory activity and lacking antibiotic activity, may be used in 
the acute and chronic treatment and in the prophylaxis of inflammatory 
10 diseases, in particular diseases related to an impaired cellular 

functionality of neutrophils, for instance rheumatoid arthritis, reperfusion 
ischaemia injury, septic shock, atherosclerosis, ARDS, COPD and 
asthma. 

The therapeutically effective amounts will depend on the age and the 
1 5 general physiological state of the patient, the route of administration 
and the pharmaceutical formulation used; the therapeutic doses will 
generally be between about 1 0 and 2000 mg/day and preferably 
between about 30 and 1 500 mg/day. 

The compounds of the present invention for use in the treatment 
20 and/or projahylaxis of the abovementioned diseases will preferably be 
used in a pharmaceutical fomri that Is suitable for oral, rectal, sublingual, 
parenteral, topical, transdennal and inhalation administration. 

It is therefore a further object of the present invention to provide 
phamaceutlcal formulations containing a therapeutically effective 
25 amount of a compound of formula I or a salt thereof together with a 
• phannaceutically acceptable vehicle. 

The pharmaceutical formulations of the present invention may be 
liquid, suitable for oral and/or parenteral administration, for instance 
drops, syrups, solutions, injectable solutions ready to use or prepared 
30 via dilution of a lyophilizate, but preferably solid, for instance tablets, 
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capsules, granules, powders, pellets, pessaries, suppositories, creams, 
pomades, gels or ointments; or alternatively solutions, suspensions, 
emulsions or other fomns suitable for inhalation and transdermal 
administration. 

5 Depending on the type of formulation, these formulations will contain, 
besides a therapeutically effective amount of one (or more) 
compound(s) of fomnula I, solid or liquid excipients or diluents for 
phamnaceutical use and optionally other additives nonnally used in the 
preparation of phannaceutical formulations, for instance thickeners, 

10 aggregating agents, lubricants, disintegrants, flavourings and 
colourings. 

The pharmaceutical formulations of the invention may be produced 
according to conventional techniques. 

The examples below are now given for the purpose of illustrating the 
1 5 present invention more clearly. 

The chemical stmctures and the analytical characterization of the 
intenmediates as well as of compounds of formula I are given in the 
following table. 



Intermediate 25 


<^ V -A 


CDCI3: 7.72 (m, 1H, Th); 7.30 (m. 1H, 
Th); 5.8-6.1 (m, 2H, CH=C ally!); 3.30 
(s, 3H. Ht"): 2.31 (s. 6H. MezN); 0.85 
(t, 3H. J=7.3. His). 


Intermediate 26 


HO J T 


CDCI3: 7.72 (m. 1H, Th): 7.30 (m, 1H. 
Th); 5.8-6.1 (m, 2H. CH=C); 3.36 (s. 
3H, H7"); 3.21 (s, 6H, Me2N[OD: 0.84 
(t, 3H, J=7.1. His). 
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Intermediate 28 




CDCb: 7.69 (m, 1H. Th); 7.26 (m. 1H, 

Th); 4.82 (d. 1H. J=4.5, Hi"); 4.37 (d. 

1H, J=7.2, HO; 3.92 (s. 1H. Hn): 3.28 

(s, 3H. Ht"); 2.28 (s, 6H, MeaN): 0.82 

ft 3H J=7 3 H«^ 
^i, on, o f .o, 1 115/. 


Compound 19 




CDCI3: 7.75 (m, 1H, Th); 7.34 (m, 1H, 
Th); 5.17-5.22 (m, 1H, H13); 4.70 (m, 
IH. Hi"); 4.33 (m. 2H, CHzTh); 2.83 (s, 
6H. MezN); 1.47 (s, 3H. Hia): 0.76 (t, 
3H, J=6.7. His). 


Intermediate 29 




CDCI3: 7.70 (m, IH. Th); 7.28 (m, IH. 
Th); 4.84 (d, IH. J=4.5. Hi"); 4.50 (d, 
IH, J=6.9, Hi-); 3.92 (s, 1H, Hn); 3.34 
(s. 3H, H7"); 3.19 (s, 6H. MezNlO]); 
0.83 (t, 3H, J=7:4. His). 


Compound 20 


hoJT T_ 


CDCI3: 7.72 (m, IH, Th); 7.30 (m, 1H, 
Th); 5.19-5.23 (m, IH, H13); 4.48 (d, 
IH. J=7.0, Hi"); 4.2 (m, 2H, CHjTh); 
3.94 (s, 1H, H11); 3.16 and 3.20 (2s, 
6H, Me2N[0]); 1.42 (s, 3H, Hia); 0.83 
(t, 3H. J=7.4, His). 


Compound 21 


HO .ST jLr^O'^o'^ 


.CDCI3: 7.75 (m, IH, Th); 7.31 (m, 1H, 
Th); 5.17-5.31 (m. 1H, H13); 4.29 (d. 
IH. J=7.4. HO; 4.20 (m, 2H, CHzTh); 
3.89 (s,1H, Hii);1.37(s. 3H. His); 
0.82 (t. 3n, J-/. 4, Mia). 


Intermediate 35 




CDCI3: 7.34 (m,2H, Fu), 6.37 (m, 1H, 
Fu); 5.00-5.09 (m. IH, H13); 4.77 (d, 
1H, J=4.5, Hi"); 4.23 (d, 1H. J=7.6, 
H,"); 3.92 (s,1H, H11); 3.26 (s, 3H, 
Hi")- 0 80 ft, 3H, J=7.4. H15). 


Intermediate 24 




CDCI3: 7.73 (m, 1H, Th); 7.30 (m, IH, 
Th); 5.85-6.1 (m, 2H, CH=C allyl); 
3.31 (s, 3H. Hrl; 0.85 a. 3H, J=7,3. 
His). 
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Intermediate 37 




CDCI3: 7.30, 6.27 and 6.17 (3m, 1H, 
Fu); 5.03-5.09 (m, 1H, H13); 4.80 (d. 
1H, J=4.8, H,"); 4.22 (d. 1H, J=7.4. 
Hi');.3.81 (s,1h, H11); 3.26 (s. 3H. 
H7"); 0.80 (t. 3H, J=7.5. His). 



Intermediate 20 




CDCI3: 5.0-5.2 (m, 1H, H13); 4.92 (d, 
1H, J=4.5, Hi"); 4.31 (d. 1H. J=7.6. 
Hi-): 3.83 (s. 3H, CHrON=); 3.31 (s. 
3H, H7"): 0.85 (I, 3H, J=7.3, H15). 



Intermediate 38 




CDCI3: 5.19-5.24 (m. 1H, H13). 4.98 
(d, 1H, J=4.6, Hi"); 4.50 (d. IN, J=7.1, 
Hi); 3.38 (s, 3H, cladinose CH3O); 
3.35 (s. 3H.H7"); 2.29 (s. 6H, MezN); 
0.85 (t. 3H, J=7.2, H15) 



Compound 23 




CDCI3: 7.72 (m, 1H, Tti); 7.27 (m, 1H, 
Th); 5.17-5.23 (m, 1H, H13); 4.42 (d, 
1H. J=7.4, HO; 4.12 (m, 2H, CHzTh); 
3.90 (s, 1H, H11); 2.26 (s. 6H. MezN): 
0.84 (t. 3H. J=7.3, His). 



Compound 27 




D2O: 5.06-5.11 (m, 1H. H13); 3.84 (s, 
1H, H11); 3.06 (s, 3H. CH3 clarithro); 
2.64 and 2.74 (2s, 6H, Me2N); 0.68 (t. 
3H, J=7.1. His). 



Compound 28 




CDCI3: 4.65 (m. 1H. Hi'); 3.95 (s. 1H, 
H11); 3.20 and 3.16 (2s. 6H. MejNEO]); 
3.14 (s, 3H, CH3 clarithro); 0.81 (I. 3H, 
J=7.4. His). 
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Compound 22 


6\jk 

0 


CDCI3: 7.2-7.4 (m, 5H, Ph); 5.2-5.3 
(m. 1H, H13); 4.29 (d, 1H. J=7.3, HO; 
3.90 (S.1H, H11); 3.74 (m, 2H. 
CHzPh); 2.26 (s, 6H. MeaN); 0.86 0. 
3H. J=7.3. H15). 


Compound 13 


Six "^'Y-^ 

HO J> ^ J<r^. o^o-^ 
HoT ° T,- 

o , 


CDCI3: 5.64 (m. 2H, Ha' and H/); 
5.17-5.32 (m, 1H, H13): 4.56 (d, 1H. 
J=7.1.Hi');1.49(s. 3H. Hie): 0.84 (t. 
3H.J=7.3. His). 


Compound 6 


HoJ ™ T 


CDCI3: 4.83-4.92 (m, 1H, H13); 3.82 
(s, 1H, H11); 2.77 and 2.72 (2s, 3H, 
conformers MeN); 2.10 (s. 6H, NMea); 
0.73 (m, 3H, His). 


Compound 5 


KOjf "0 
0 


D2O: 7.66 (m, 1H, Th); 7.47 (m. 1H, 
Th); 4.91 (m, 1H, H,3); 4.53 (d,1H, 
J=8.0. Hi*); 4.12 (m. 2H, CHaTh); 2.52 
(s. 3H, MeN); 0.72 (t, 3H. J=7.2, H15). 


Compound 7 


HO^ W^JS 

o 


CDCI3: 7.72 (m, 1H. Th); 7.31 (m, 1H, 
Th); 4.21 (m, 2H, CHjTh); 3.87 (s, 1H. 
H11); 2.37 (s, 3H. MeN); 0.89 (t, 3H, 
J=7.2, His). 


wtllil|JUUIIU O 


HO. "^V^ 
>^ 

0 


CDCI3: 7.30-7.40 (m, 5H, Ph); 4.40 (d, 
1H, J=7.4. HO; 3.87 (s, 1H, Hi,); 3.80 
(m, 2H, CHzPh); 2.34 (s, 6H, MeJ^; 
0.92 (t, 3H,J=7.1,H,5). 
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Compound 24 




CDCI3: 7.41 (m, 2H. Fu); 6.44 (m. 1H, 
Fu): 5.14-5.19 (m, 1H. H13); 4.29 (d, 
1H. J=7.4, HO; 3.93 (s, 1H, Hn); 1.39 
(s. 3H. H18); 0.82 (t, 3H, J=7.3, Hw). 


Compound 25 


TO ^J^^OM 


CDCI3: 7.23 (m, 1H, Ti); 6.96 (m, 2H. 
Ti); 5.16-5.21 (m, 1H, H13); 4.30 (d. 
1H. J=7.6, Hi*); 4.02 (m, 2H, CH2TO; 
3.92 (S.1H, Hii);1.41 (s, 3H. Hib): 
0 82 ft 3H J=7 4. His). 


Compound 26 


o 


CDCI3: 7.41, 6.34 and 6.24 (3m. 3H, 
Fu); 5.17-5.22 (m, 1H, H13); 4.38 (d, 
1H, J=7.7, Hi"): 3.93 (s. 1H. Hn); 1.41 
(s, 3H, Hia): 0.83 (t, 3H, J=7.5, H15). 


Compound 4 


O 


CDCI3: 7.4-7.2 (m. 5H, Ph); 4.55 (m. 
1H. H13): 4.44 (d. 1H, J=7.7, H^')] 3.89 
(s, 1H. H11); 2.20 (s. 3H, MeN); 0.93 
(t. 3H. J=7.2. H15). 


Compound 14 


0 


CDCI3: 5.18-5.25 (m, 1H, H13): 4.34 . 
(d.1H, J=7.7. Hi"); 3.73 (s,1H. H,i); 
1.47 (s. 3H. Hia); 0.86 (t..3H. J=7.1, 
His). 


Compound 3 


0 


CDCI3: 4.51 (d, 1H. J=7.2, HO; 3.19 
and 3.16 (2s, 6H, NMe2lO]); 0.88 (t, 
3H. J=7.2. H15). 


Intemiediate 17 


HO-J "° T 

* o — 


CDCI3: 5.10-5.15 (m. 1H. His); 4.40 
(m. 1H, HO; 3.84 (s, 3H, CHrON=); 
3.69 (s. 1H. H11); 2.30 (s, 6H. MeaN). 
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Compound 15 


1^ -"X 

0 . 


CDCI3: 5.20-5.31 (m, 1H, H13); 4.41 
(m. 1H, Hi'): 3.85 (s, 3H, CHrON=); 
2.27 (s. 6H. NMez); 1.42 (s. 3H. Hia); 
0.86 (t.3H. Hia). 


Intermediate 18 


p 

Ko4. ™ I— 


CDCb: 5.00-5.20 (m, 1H, H13); 4.54 
(d, 1H, J=7.0, HO; 3.83 (s, 3H, CH3- 
0N=); 3.36 (s. 3H, H7"); 3.21 (s, 6H, 
Me2N[0D: 1.46 (s. 3H, Hia): 0.85 (t, 
3H, J=7.4, His). 


Compound 16 


-a- 

O 


CDCI3: 5.28-5.20 (m, 1H, H13); 4.54 
(d.lH, J=7.0, Hi-): 3.85 (s, 1H, Hn); 
3.15 and 3.20 (2s. 6H, MezNIO]) 1.41 
(s. 3H. Hia); 0.84 (t, 3H, J=7.5. His). . 


Intermediate 19 




CDCI3: 5.7 (m, 2H. Hs' and H4'); 5.12- 
5.18 (m, 1H, His); 4.92 (d, 1H, J=4.2, 
Hi"); 4.51 (d, 1H, J=6.5, HO; 3.85 (s. 
3H, CHrON=); 3.30 (s. 3H, H7"); 0.87 
(t.3H.J=7.2.Hi5). 


Compound 17 


0 


CDCI3: 5.66 (m. 2H, Hs' and HO; 
5.22-5.29 (m, 1H, H13); 4.56 (m, 1H, 
HO; 3.87 (s, 3H. CHrON=); 3.70 (s. 
1H, H,i); 1.43 (s. 3H, Hia); 0.87 (t, 3H, 
J=7.3. His). 


Compound 18 


"9 

1 


0 


CDCI3: 5.22-5.29 Cm. 1H. H13); 4.35 
(d. 1H. J=7.6. HO; 3.86 (s. 3H, CHr 
ON=); 3.69 (s, 1H, H,i); 1.41 (s. 3H, 
H,b); 0.86 (t. 3H, J=7.4. His). 
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Intermediate 16 




CDCb: 5.5 (m. 2H, H3' and H4'); 5.00- 
5.04 (m,1H. Hi3);3.81 (s, 3H. Hi,); 
0.91 (t. 3H. J=7.4. His). 



Compound 1 




CDCI3: 2.96 and 2.86 (2s, 3H, 
conformers MeN); 2.21 and 2.17 (2s, 
3H, CH3CO): 0.93 (t, 3H, J=7.4, His). 



Compound 1 1 




CDCI3: 5.17-5.24 (m, 1H, H13); 4.40 
(d. 1H, J=7.4, H^y, 3.72 (s, IH, Hn); 
2.27 (s, 6H, NMe2); 0.85 (t, 3H. J=7.4; 
His). 



Compound 12 




DMSC_d6: 5.14-5.19 (m. 1H. H13); 
4.48 (d, IH, J=7.2, HO; 3.90 (s, IH, 
H11); 3.04 and 3.00 (2s, 6H, NMe2[0]); 
1.23 (s, 3H. H18): 0.73 (t, 3H, J=7.1; 
His). 



Compound 2 




CDCI3: 4.50 (m, 1H. H13); 4.34 (d. IH, 
J=7.4, HO; 3.89 (s. IH, Hn); 2.29 (s, 
6H, MezN); 0.93 (t, 3H, J=7.4, H^). 



Intemiediate 10 




CDCI3: 3.33 and 3.31 (2s, 3H, H7"); 
3.03 and 2.88 (2s, 3H. MeN); 0.92 (m. 
3H. His). 
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Intermediate 11 


8. ..x:2« 


DWISO d6: 4.95 (m. 2H. C[0]CH2N); 
4.83 (m, 1H, Hi-); 2.09 (s. 6H. MeaN); 
0.77 (m, 3H, His) 


Intermediate 1 


V 


CDCI3: 4.98 (d, 1H. J=4.1, Hi"); 4.91 
(m. 1H. Hia); 4.54 (d. 1H. J=7.2, Hi"): 
3.75 (S.1H, H11): 3.32 (s. 3H, H/"); 
2.30 (s. 6H; MeaN); 0.89 (t. 3H, J=7.4, 
His). 


Intermediate 2 " 




CDCI3: 5.02 (m. 1H. H13); 4.78 (di 1H. 
J=4.0, Hi"); 4.49 (d, IH, J=7.4. Hi'); 
3.79 (s. IH. H11); 3.29 (S, 3H, H7"); 
2.44 (s. 3H, MeN): 0.91 (t, 3H, J=7.6, 
His). 


intermediate 3 










CDCI3: 3.33 and 3.29 (2s, 3H, H7"): 
2.93 and 2.88 (2s. 3H. MeN); 2.18 
and 2.14 (2s, 3H, NICOlCHa); 0.91 (I, 
3H.J=7.1.Hi5). 


Intermediate 36 




CDCI3: 7.17 (m, IH. Thio), 6.96 (m. 
2H, Thio); 5.06 (m, 1H, H13); 4.81 (d. 
IH. J=4.2, Hi"); 4.24 (d, IH. J=7.5, 
HO; 3.90 (S.1H, H11); 3.26 (s. 3H. 
Ht"): 0.81 (t. 3H. J=7.4. His). 
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Intermediate 7 


1^ HO.Y^ 

0 V^OH 
^ OMa 


CDCI3: 7.25-7.40 (m, 5H, Ph); 5.02 (d, 
1H. J=4.3, Hi"); 4.87 (m, 1H. H13): 
4.55 (d, 1H, J=7.2, HO; 3.12 (s, 3H. 
H7"); 2.28 (s, 3H, MeN); 0.90 (1. 3H. 
J=7.5, His) 


Intermediate 8 




D20: 4.88 (d, 1H. J=4.3, Hi"); 4.78 (m, 
1H, H13); 4.55 (d. 1H, J=7.3. Hi"); 3.11 
(s, 3H, H7"); 2.16 (s, 3H. MeN); 0.74 
(t, 3H, J=7.3, His) 


Intermediate 9 




CDCI3: 7.73 (m, 1H, Th); 7.27 (m, 1H, 
Th); 5.01 (d. 1H. J=4.2, Hi"); 4.90 (m, 
1H, H13); 4.55 (d, 1H, J=7.1, Hi-); 4.12 
(m, 2H, CH2Th); 3.33 (s. 3H. Wf)\ 
2.28 (s, 3H. MeN); 0.90 (t, 3H, J=7.4, 
H15). 


Intermediate 12 


HO 1 "°Y^ 


CDCl3:7.10 (m, 1H, Th); 7.28 (m, IN, 
Th); 5.8-6.1 (m, 2H, =CH allyl); 5.02 , 
(d. 1H, J=4.1, Hi"); 4.90 (m. 1H. H13); 
3.77 (s,1H, H11); 3.30 (s. 3H, Wf)\ 
2.31 (s. 3H, MeN); 0.89 (t. 3H. J=7.2. 
His). 


Intermediate 13 


. ^ OMe 


CDCI3: 7.70 (m, 1H, Th); 7.26 (m, 1H, 
Th); 4.98 (d, 1H, J=4.2, Hi"); 4.90 (m, 
1H, H13); 4.53 (d, 1H, J=7.1, Hi'); 4.13 
(m. 2H. CHzTh); 3.73 (s, 1H. H,i); 
3.32 (s, 3H, Hr"); 2.29 (s, 3H, MeN); 
0.88 (t, 3H. J=7.1.Hi5). 
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Intermediate 14 


{Ofoc 


CDCI3: 7.20-7.32 (m, 5H, Ph); 5.8-6.1 
(m, 2H, =CH allyl); 5.00 (d. 1H, J=4.0. 
H,"); 4.90 (m. 1H. H13): 3.75 (s. 1H, 
H11); 3.32 (s. 3H. H7"): 2.29 (s. 3H. 
MeN): 0.90 (t, 3H, J=7.5. H15). 


Intermediate 15 

• 


0 OH 


CDCI3: 7.25-7.35 (m, 5H. Ph); 5.00 (d, 
1H. J=3.9, Hi"); 4.89 (m.1H. H13): 
4.55 (d. 1H, J=7.2. Hi"); 3.82 (m, 2H, 
CHzPh); 3.77 (s. 1H. Hn); 3.34 (s. 3H, 
H7"); 2.30 (s, 3H MeN); 0.91 C. 3H. 
J=7.5,H,5). 


Intermediate 5 




CDCI3: 5.03 (d, 1H, J=3.9. Hi"); 4.83 
(m. 1H. His): 4.69 (d, 1H. J=7.0, HO; 
3.76 (s. IH.H11): 3.41 (S.6H. 
MezNIOD; 3.23 (s, 3H. H7"); 0.91 (t, 
3H, J=7.5, H15). 


Compound 9 


HOJ "° T 
0 


CDCI3: 5.69 (m. 2H, H3' and K,*); 4.59 
(m, 1H. H13): 4.51 (d, 1H. J=6.9, HO; 
3.85 (s. 3H, H11); 0.92 (t. 3H, J=7.4, 
His). 


Compound 10 


HO..i>...0^0'^ 
HOJ "° T 

0 


CDCI3: 4.58 (m. 1H. H13); 4.36 (d. 1H. 
J=7.6. HO; 3.86 (S. 3H, Hn); 1.35 (s. 
3H. Hia); 0.92 (t, 3H, J=7.4. His). 


Intermediate 30 




CDCI3: 7.1-7.4 (m, 10H, 2Ph); 5.2 (m, 
4H, 2CH2Ph); 4.8 (m, 1H. Hi"); 4.4 (m, 
1H. HO; 3.31 (s, 3H. H7"); 2.29 (S. 6H. 
Me2N); 0.82 (m. 3H, H15). 
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Intermediate 31 


6V 

0 




CDCI3: 7.05-7.38 (m, 5H. Ph); 5.10 
(m.1H, H13); 4.8(m,1H. H^y, 4.40 
(m, 1H. Hi"); 3.28 (s, 3H. H7"); 2.35 (s, 
6H, Me2N); 0.8 (m. 3H, H15). 


Intemiediate 33 






CDCI3: 7.65 (m, 1H. Th); 7.24 (m, 1H, 
Th); 5.05 (m, 1H. H13); 4.78 (m, 1H, 
Hi*); 4.35 (m, 1H. Hi*); 3.82 (s, 1H, 
H11); 3.23 (S, 3H. H7"): 2.20 (s. 6H. 
MezN): 0.80 (m. 3H. H15). 


Intermediate 39 


•«*^ iV 




CDCI3: 5.05 (m. lH. H13): 4.92 (d, 2H, 
J=4.5, HO: 4.41 (d, 2H, J=7.5, HO; 
3.98 (S.1H, H,i); 3.32 (8. 3H, H7"); 
3.03 (s, 3H, CH3 clarithro); 2.41 (s, 
3H. MeN); 0.84 (t. 3H. J=7.4, H15) 


Intemriediate 40 






CDCI3: 5.17 (m, 1H, H13); 4.41 (d, 2H, 
J=8.1, Hi"); 2.96 (s, 3H, CH3 clarithro); 
2.42 (s. 3H, MeN); 0.83 (I. 3H, J=7.5, 

H,5) 


intemnediate 41 




CDCI3: 4.50 (d, 2H, J=7.4. Hi*); 3.93 
(s, 1H,Hii);2.96(s.3H,CH3 
clarithro); 2.91 (s. 3H, MeN); 2.15 and 
2.12 (2s, 3H, conformers CH3CO); 
0.83 (t. 3H. J=7.4, His) 


Compound 29 




CDCI3: 5.19 (m, 1H, H13); 4.48 (m. H. 
HO; 3.80 (s, 1H. H11); 3.00 (s. 3H, 
CH3 clarithro), 2.89 (s, 3H, MeN); 2.18 
and 2.12 (2s, 3H, conformers 
CH3CON); 0.92 (m. 3H. H15) 
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Intermediate 4 










HPLC:Rt3.01min 


Compound 30 




CDCb: 8.62. 8.56, 7.75 and 7.30 (4m, 
4H, Py); 4.74 (s, 2H, CHzPy); 3.89 (s. 
1H, Hii): 2.97 (s. 3H, CH3N); 0.87 (m, 
3H. His) 


Intemiediate 6 










HPLC:Rt6.17min 



Key to table: Alloc = allyloxycarbonyl 

Example 1 
Preparation of Intermediate 1 
A solution of NaBH4 (1 1 .3 g, 300 mmol) In H2O (75 ml) was added 



5 drcpwise (over more than 20 minutes) to a solution of erythromycin 
(100 g, 136.3 mmol) in THF (1.5 L) maintained at 0°C. The reaction 
mixture was stirred for 1 hour at O^C and for 3 hours at room 
temperature. Evaporation of the THF under vacuum gave a crude 
product, which was dissolved in ethyl acetate (0.5 L) and citric acid (1 L 

10 of an aqueous 5% solution). The aqueous phase was extracted, 
washed with ethyl acetate (3 x 0.5 L) and neutralized with K2CO3. 
Extraction with ethyl acetate (3 x 1 L) gave an organic phase, which 
was dried over sodium sulphate, filtered and evaporated under vacuum 
to give intemiediate 1 (72.1 g, 72% yield, 89.6% d.e.) as a white solid. 
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[M+1 1*736 

Example 2 
Preparation of intermediate 2 
A solution of intermediate 1 (10.3 g, 14 mmol) in methanol (120 ml) 

5 was maintained under a stream of nitrogen and sodium acetate (5.7 g, 
70 mmol) and iodine (4.28 g. 16.9 mmol) were sequentially added 
thereto. The reaction mixture was kept stinring and irradiated with a 400 
watt UV lamp for 6 hours, while maintaining the temperature between 
20-30°C with an ice bath. The methanol was evaporated off under 

10 vacuum and the residue was taken up in ethyl acetate and extracted 
with 5% sodium metabisulphate. The combined aqueous phase was 
treated with 10% NaOH solution to alkaline pH and extracted with ethyl 
acetate (4 x 0.5 L). After drying with sodium sulphate, the organic 
phase was filtered and evaporated under vacuum to give 10 g of a 

1 5 white solid crude product, which was dissolved in ethyl acetate (40 ml at 
50°C) and crystallized to give intemnedlate 2 (5.3 g, 53% yield) as a 
white solid. 
[M+ir722 

Example 3 

20 Preparation of Intemnedlate 3 

A solution of acetic anhydride (31 \A, 0.33 mmol) dissolved in dioxane 

(1 ml) was added to a solution of intemriediate 2 (200 mg, 0.277 mmol) 

and K2CO3 (76 mg, 0.554 mmol) in dioxane (4 ml) and water (5 ml). 

After 3 hours, methanol was added and the solution was evaporated 
25 under vacuum. The crude solid was dissolved in ethyl acetate (20 ml) 

and washed with 5% citric acid (2x10 ml) and 10% K2CO3 (2x10 ml). 

The organic phase was dried over sodium sulphate and filtered, and the 

solvent was evaporated off to give intemiediate 3 (130 mg, 62% yield) 

as a white solid. 
30 [M-ir763 
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Example4 

Preparation of Compound 1 (1°* synthesis route) 
Concentrated HCI (0.5 mi) was added dropwise to a solution of 
Intermediate 3 (470 mg, 0.61 8 mmol) in methanol (50 ml) and the 
5 reaction mixture was stirred for 1 hour. After neutralizing with 

concentrated NH3, the solution was evaporated, dissolved in CH2CI2, 
the inorganic salts were filtered off and solvent was evaporated off 
under vacuum. Purification by Biotage chromatography (40M silica 
cartridge, 30/1 CH2Cl2/IVIeOH) gave compound 1 (329 mg, 90% yield) 
10 as a white solid. 

Examples 
Preparation of Intentiedlate 4 
Concentrated HCI (5 was added to a heterogeneous solution of 
1 5 intermediate 2 (1 g, 1 .38 mmol) in H2O (1 0 ml) and the reaction mixture 
was stirred vigorously for 5 days. 1 ml of concentrated NH3 (pH > 8) 
was added to the solution, followed by extraction with ethyl acetate (3 x 
10 ml). The combined organic phase was washed with NaCI solution, 
(10 ml, 20%), dried over sodiuhi sulphate, filtered and evaporated under 
20 vacuum to give ihtennediate 4 (0.73 g, 90% yield) as a white solid. 
[M+ir 565 

HPLC-MS: Zorbax SB-C18, 2.1 x 50 mm, 3.5 mm column; column 
temperature 46°C; mobile phase A 0.1% fomnic acid In H2O, B 0.1% 
forniic acid in acetonitrile; gradient 0 min. 5% B, 8 min. 95% B; flow rate 

25 1 ml/min.; injection volume 2 pi; sample concentration 0.6-1 mg/ml; 
mass spectrometer detector equipped with an electron spray ionization 
source, positive ionization; retention time 3.01 min. which corresponds 
to 3.22 for compound 2; total run time 8 min. plus 2 min. of 
reequillbration. 

30 Example 6 
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Preoaration of Compound 1 (2"^* synthesis route) 
Compound 1 was prepared from intermediate 4 (0.73 g, 0.97 mmol) 
and acetic anhydride {91ml, 0.97 mmol) according to the procedure 
described for obtaining intermediate 3. After 3 hours, the reaction 

5 mixture was diluted with methanol and evaporated under vacuum. The 
solid crude product was dissolved in aqueous 5% citric acid solution 
and extracted with ethyl acetate. The combined organic phases were 
washed with aqueous 20% NaCI solution,, dried over sodium sulphate, 
filtered and evaporated under vacuum to give compound 1 (0.56 g, 95% 

10 yield) as a white solid. . 
[M-ir604 

Example 7 
Preparation of Compound 2 
Compound 2 was prepared from intemnediate 1 (322 mg, 
1 5 0.438 mmol) according to the procedure described for obtaining 

compound 1 . After neutralizing with concentrated NH3, the solution was 
evaporated. The crude product was dissolved in 1 N HCI and washed 
with CH2CI2 (3x10 ml) and was added to the aqueous K2CO3 phase to 
alkaline pH. Extraction with ethyl acetate gave an organic phase, which 
20 was dried over sodium sulphate and filtered to give compound 2 
(226 mg, 89% yield) as a white solid. 
[M+1 1*578 

Example 8 
Preparation of Intermediate 5 
25 meta-Chloroperbenzoic acid (1 .35 g, 6.06 mmol) was added 

portionwise to a solution of intermediate 1 (4.4 g, 6 mmol) in chloroform 
(250 ml) and the reaction mixture was diluted with 5% sodium 
bicarbonate solution to basic pH. The organic phase was separated out 
and the aqueous phase was washed with CH2CI2 (3 x 50 ml). The 
30 combined organic solution was washed with 20% NaCI solution, dried 
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over sodium sulphate, filtered and evaporated to give a yellow solid. 
Purification by Biotage chromatography (40M silica cartridge. 20/1/0.1 
CH2Cl2/MeOH/NH3 eluent) gave white crystals of intermediate 5 (1 .3 g, 
70% yield). 
5 [M+1]*753 . . 

Examples 
Preparation of Compound 3 
Compound 3 was prepared from intermediate 5 (2.07 g, 0.275 mmol) 
according to the procedures described for compound 1 . Purification by 
10 Biotage chromatography (40M siiica cartridge, 16/1/0.1 CH2Cl2/MeOH/ 
NH3 eluent) gave compound 3 (1 .44 g, 88% yield) as a white solid. 

[M+ifses . . 

Example 10 
Preparation of Intenmediate 6 

1 5 Acetic anhydride (26 ml, 276 mmol) was added dropwise to a 
solution of intermediate 5 (70 g, 95 mmol) in CH2CI2 (0.5 L) and the 
reaction mixture was stirred for 1 day. Although a small amount of 
unreacted starting material was still present, the reaction was 
neutralized by adding 5% NaHCOa solution (1 L), and stirred for a further 

20 10 minutes. The solution was diluted with CH2CI2 (0.5 L); the organic 
phase was separated out and washed with 1 0% K2CO3 solution 
(3 X 0.5 L). 5% citric acid solution (3 x 0.5 L) and 20% NaCI solution 
(0.3 L). The solution was evaporated to give a white solid crude product 
(50 g), which, although containing 40% unreacted material, was used 

25 directly for the following synthesis step. 
[M-1]-805 

HPLC-MS: Zorbax SB-CIS, 2.1 x 50 mm, 3.5 mm column; column 
temperature 45^; mobile phase A 0.1 % fomnic acid in H2O, B 0.1 % 
fonnic acid in acetonitrile; gradient 0 min. 5% B, 8 min. 95% B; flow rate 
30 1 ml/min.; injection volume 2 |jl; sample concentration 0.5-1 mg/ml; 
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mass spectrometer detector equipped with an electron spray ionization 
source, negative ionization; retention time 6.17 min., wliich corresponds 
to 3.22 for compound 2; total run time 8 mIn. plus 2 min. of 
reequilibration. 

5 Example 11 

Preparation of Intermediate 3 (2"^ synthesis route) 
K2CO3 (34 g, 250 mmoj) was added to a solution of intemiediate 6 
(50 g crude mixture) in methanol (500 ml) and water (160 ml), and the 
mi?cture was stirred at 60*C for 8 hours. After cooling to O'C on an ice- 

10 water bath, HCl (1 20 ml of a 2N solution) was added to pH 7. The 
solution was evaporated under vacuum to remove the methanol and 
extracted with CH2CI2 (4 x 0.5 L). The combined organic phase was 
dried over sodium sulphate, filtered and evaporated to give a solid white 
crude product (36 g). Purification by flash chromatography (silica, 25/1 

1 5 CHaCb/MeOH) gave intemiediate 3 (14 g, 20% overall yield for the last 
2 steps). 
[M-ir763 

Example 12 
Preparation of Intermediate 7 

20 4 A molecular sieves (0.2 g), benzaidehyde (0.060 ml, 0.56 mmol), 
acetic acid (0.04 ml, 0.7 mmol) and tetramethylammonium triacetoxy 
borohydride (306 g, 1.16 mmol) were sequentially added to a solution of 
intermediate 2 (336 mg, 0.465 mmol) in dichloroethane (1 5 ml). The 
reaction mixture was stirred for 1 day, filtered through a pad of Celite 

25 while washing with CH2CI2 (20 ml), and was diluted with 5% NaHCOa 
solution (10 ml) and 20% NaCI solution (10 ml). The organic layer was 
separated out and the aqueous phase was extracted with CH2CI2 
(3 X 20 ml). The combined organic phase was dried over sodium 
sulphate, filtered and evaporated under vacuum. Purification by Biotage 
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chromatography (12M silica cartridge, 30/1/0.1 CHaCb/MeOH/NHs 
eluent).gave intermediate 7 (260 mg, 67% yield). 
[M+1 1*813 

Example 13 

5 Preparation of Compound 4 

Compound 4 was prepared from Intermediate 2 (200 mg, 
0.868 mmol) according to the procedures described for compound 1. 
Purification by Biotage cliromatography (12M silica cartridge, 30/1/0.1 
CHaCb/MeOH/NHa eluent) gave compound 4 (92 mg, 57% yield). 

10 [M+ir654 

Example 14 
Preparation of Intermediate 8 
A solution of intennediate 2 (530 mg. 0.734 mmol) in acrylonitrile 
(10 ml) was refluxed for 6 hours. The excess acrylonitrile was 
15 evaporated off under vacuum to give the crude product of the N-methyl- 
N-[2-(cyano)ethyl] derivative, which was dissolved in a 1.5 M solution of 
NH3 in methanol (1 0 ml), transferred into a high-pressure flask and, 
after adding the rhodium catalyst (5% on AI2O3, 100 mg) and 3 
hydrogenation cydes, it was stin-ed for 4 hours under a hydrogen 
20 atmosphere of 50 psi. Purification by Biotage chromatography (1 2M 
silica cartridge, 90/10/1 CH2Cl2/MeOH/NH3 eluent) gave intennediate 8 
(31 0 mg, 55% yield over the two steps). 
[M+1 1*780 

Example 15 

25 Preparation of Intermediate 9 

3 A molecular sieves (1 g) and a solution of 2-thiazole- 
carboxaldehyde (45 mg, 0.4 mmol) in ethanol (1 ml) were sequentially 
added to a solution of intermediate 8 (306 mg, 0.397 mmol) in absolute 
ethanol (5 ml). After 6 hours, the reaction mixture was filtered through a 

30 silica pad while washing with ethanol (5 ml) and transferred into a high- 
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pressure flask; to which were added acetic acid (0.5 ml) and 10% Pd/C 
(150 mg). Using Pan* apparatus, the solutipn was stirred under a 
hydrogen atmosphere at 50 psi overnight. Filtration through a pad of 
Celite, evaporation under vacuum and purification by Biotage 
5 chromatography (12M silica cartridge, 20/1/0.1 CHaCb/MeOH/NHs 
eluent) gave intermediate 9 (140 g, 41% yield) as a white solid. 
[M+ir877 

Example 16 
Preparation of Compound 5 
10 Compound 5 \fvas prepared from intermediate 9 (70 mg, 0.08 mmoi) 
' according to the procedures described for compound 1 . The reaction 
mixture was diluted with distilled water (20 ml), the solvent was 
evaporated off. and the aqueous phase was washed with CH2CI2 
(3x10 ml), concentrated aqueous ammonia was added to pH > 7, and 
15 the mixture was extracted with CH2CI2 (3x1 0 ml). The combined 

organic phase was dried over sodium sulphate, filtered and evaporated 

under vacuum to give compound 5 (50 mg, 87% yield). 

[M+ir719 

Example 17 

20 Preparation of Intermediate 10 

A mixture of N-cyclohexylcarbodiimide and N-methylpolystyrene 
(1.8 g, 1 .69 mmol/g) in CH2CI2 (40 ml) was centrifuged for 5 minutes, 
chloroacetic acid (216 mg, 2.28 mmol) and intermediate 2 (1 .5 g, 
2.078 mmol) were sequentially added and the mixture was centrifuged 

25 at 300 rpm for 40 hours. The solution was filtered from the resin while 
washing with methanol, and the filtrate was evaporated under vacuum. 
Purification by chromatography on Varian Mega Bond Elut (10 g silica/ 
60 ml cartridge), eluting with CH2CI2 and methanol (gradient from 0% to 
10%), gave intermediate 10 (1.1 g, 66% yield) as a white solid. 

30 [M+1 1*799 
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Example18 
Preparation of Intermediate 1 1 
A solution of intermediate 10 (500 mg, 0.626 mmol), trietliylamine 
(0.35 ml, 2.5 mmol) and dimethylaminoethyleneamine (0.082 ml, 
5 0.75 mmol) in THF (1 0 ml) was refluxed for 1 6 liours. The reaction 
mixture was evaporated and purified by Biotage chromatograpliy (40S 
silica cartridge, 20/1/0.1 CHaCb/l^/leOH/NHa eluent) to give intermediate 
1 1 (400 mg, 75% yield) as a white solid. 
. [M+ir851 
10 Example 19 • 

Preparation cf Compound 6 
Compound 6 was prepared from intermediate 1 1 (270 mg, 
0.323 mmol) according to the procedures described for compound 1. 
Purification by preparative HPLC and elution through a CI 8 cartridge 
15 gave compound 6 (100 mg, 45% yield). 
[M+1f 693 

Example 20 
Preparation of intermediate 12 
. Intermediate 12 was prepared from intermediate 2 (488 mg, 
20 0.67 mmol) and from allyl [2-(allyloxycarbonyl-2-thiazolylmethyl- 

amino)ethyl](2-oxoethyl)carbamate (248 mg, 0.67 mmol) according to 
the procedures described for intermediate 7. Purification by Biotage 
chromatography (40M silica cartridge, 20/1/0.1 CH2Cl2/MeOH/NH3 
eluent) gave intermediate 12 (390 mg, 55% yield) as a brown oil. 
25 [M+1f1074 

Example 21 
Preparation of Intermediate 13 
Pyrrolidine (0.083 ml, 1 mmol) and tetrakis(triphenylphosphine) 
palladium (20 mg, 0.02 mmol) were sequentially added to a solution of. 
30 intermediate 12 (380 mg, 0.354 mmol) in CHCI3 (5 ml) maintained under 
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ari argon atmosphere, the reaction mixture was stirred for 2 hours, 
neutralized with water (10 ml), the organic phase was separated out 
and the aqueous phase was extracted with CH2CI2 (2x10 ml). The 
combined organic phase was dried over sodium sulphate, filtered and 
5 evaporated under vacuum to give a crude oil. Purification by Biotage 
chromatography (12M silica cartridge, 15/1/0.1 CH2Cl2/MeOH/NH3 
eluent) gave intemnediate 13 (180 mg, 56% yield). 
[M+1 1*906 

Example 22 

10 Preparation of Compound 7 

Compound 7 was prepared from intermediate 1 3 (1 28 mg, 
0. 1 41 mmol) according to the procedure described for compound 1 . The 
reaction mixture was diluted with distilled water (20 ml) and the 
methanol was evaporated off under vacuum to give an aqueous phase, 

1 5 which was washed with CH2CI2 (3x10 ml), dancentrated aqueous 
ammonia was added to pH > 7, and the mixture was extracted with 
CH2CI2 (3x10 ml). The combined organic phase was dried over 
sodium sulphate, filtered and evaporated under vacuum to give 
compound 7 (50 mg, 47% yield); 

20 . [M+1 1*748 

Example 23 
Preparation of Intemiediate 14 
Intermediate 1 4 was prepared flrom intemiediate 2 (500 mg, 
0.693 mmol) and from allyl [2-(allyloxycarbonylphenylmethylamino) 
25 ethyl](2-oxoethyl)carbamate (256 mg, 0.7 mmol), according to the 
procedures described for intermediate 7. Purification by Biotage 
chromatography (40M silica cartridge, 40/1/0.1 CH2Cl2/MeOH/NH3 
eluent) gave intennedlate 14 (600 mg, 82% yield) as oil. 
[M+1 1*1067 
30 Example 24 
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Preoaration of Intermediate 15 
Intermediate 15 was prepared from intermediate 14 (594 mg, 0.557 
mmol) according to the procedures described for intermediate 13. 
Purification by Biotage chromatography (40S silica cartridge, 30/1/0.1 
5 CHaCb/MeOH/NHa eluent) gave Intennediate 1 6 (31 0 mg. 62% yield) as 
a white solid. 
[M+1 1*899 

Example 25 
Preparation of Compound 8 
10 Compound 8 was prepared from intermediate 1 5 (250 mg, 

0.278 mmol) according to the procedures described for compound 1 . 
Purification by Biotage chromatography (12M silica cartridge, 30/1/0.1 
CH2Cl2/MeOH/NH3 eluent) gave compound 8 (1 1 0 mg, 54% yield) as a 
white solid. 
15 IM+ir741 

Example 26 
Preparation of Intermediate 16 
NaBH4 (160 mg, 4.2 mmol) was added portionwise to a solution of 3'- 
desdimethylamino-3',4'-dehydroerythromycin A (1.3 g, 1.9 mmol) 

20 prepared as described in J. Am. Chem. Soc, 1981 , 1 03, (1 1 ), 3213- 
321 5, in THF (1 0 ml) and methanol (20 ml). The reaction mixture was 
stirred overnight at room temperature, neutralized by addition of acetic 
acid (1 ml) and, after stimng for a further 30 minutes, concentrated NH3 
was added to basic pH. The solvent was evaporated off under vacuum 

25 and the crude mixture was dissolved in ethyl acetate (100 ml) and 
washed with 20% NaCl solution (3 x 100 ml). The organic phase was 
dried over sodium sulphate, filtered and evaporated under vacuum. 
Purification by Biotage chromatography (40M silica cartridge, 35/1 
CHaCb/MeOH eluent) gave intermediate 16 (800 mg, 65% yield) as a 

30 white solid. 
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[M+1 1*692 

Example 27 
Preparation of Compound 9 
Compound 9 was prepared from intermediate 1 6 (600 mg, 
5 0.868 mmol) according to tlie procedures described for compound 1 . 
Purification by Biotage chromatograpliy (40l\/l silica cartridge, 37/1 
CH2Cl2/MeOH eluent) gave compound 9 (380 mg, 82% yield) as a white 
solid. 

IM+ir634 

10 Examp|e28. 

Preparation of Compound 10 
Pt02 (10 mg) was added in a higl>pressure crucible to a solution of 
compound 9 (300 mg, 0.58 mmol) in absolute ethanol. After a sequence 
of 3 cycles of hydrogenation, the reaction mixture was maintained under 
1 5 a hydrogen atmosphere at 45 psi. After 4 hours, the mixture was filtered 
through a pad of Celite and evaporated under vacuum to give 
compound 10 (300 mg, 99.9% yield) as an amorphous white solid. 
[M+lf 536 

Example 29 

20 Preparation of Compound 1 1 

Compound 11 was prepared from erythromycin A bxime (2.5 g, 3.34 

mmol) according to the procedures described for compound 1 . 

Purification by Biotage chromatography (40M silica cartridge, 90/5/0.5 

CHaCb/MeOH/NHa eluent) gave compound 1 1 (1 .8 g. 91 % yield) as a 
25 white solid. 

[M+1 1*592 

Example 30 
Preparation of Compound 12 
Compound 12 was prepared from erythromycin A oxime N-oxide 
30 (3 g, 3.83 mmol), prepared as described in international patent 
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application WO 00/42055, Example 4, in the name of Zambon Group, 
according to the procedures described for compound 1. Purification by 
Biotage chromatography (40M silica cartridge, 90/1€/1 CHaCla/IVIeOH/ 
. NHa eluent) gave compound 12 (1 .5 g, 65% yield) as a white solid. 
5 [M+1 1*608 

Example 31 
Preparation of Compound 1 3 
Compound 1 3 was prepared from 3'-desdimethylamino-3',4'-dehydro 
erythromycin A oxime (30 g, 42.6 mmol), prepared as described in 
10 international patent application WO 00/42055, Example 5, in the name 
of Zambon Group, according to the procedures described for compound 
1 . Purification by flash chromatography (silica, 90/7 CHaCb/MeOH 
eluent) gave compound 1 3 (1 9.2 g, 82% yield) as a white solid. 
[M+ir546. 

15 Example 32 

Preparation of Compound 14 
Compound 14 was prepared from 3'-desdimethylaminoerythromycin 
A oxime (36.2 g, 51 .3 mmol), prepared as desaibed in international 
patent application WO 00/42055, Example 6, in the name of Zambon 
20 Group, according to the procedures described for compound 1 . 

Purification by flash chromatography (silica, 97/3 to 95/5 CHaCla/MeOH 
eluent) gave compound 14 (22.1 g, 79% yield) as a white solid. 
[M+1f548 

Example 33 

25 Preparation of Intermediate 17 

O-Methylhydroxylamine hydrochloride (10 g, 197 mmol) was added 
to a solution of erythromycin A (21.9 g, 29.9 mmol) in methanol (150 ml) 
maintained under a nitrogen atmosphere, followed, after 10 minutes, by 
addition of triethylamine (8.33 ml. 59.8 mmol). /Vfter stimng for one day, 

30 the reaction mixture was neutralized with aqueous 10% ammonia 
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solution (300 ml) and the solid thus formed was filtered off, washed with 
water and air-dried for 3 days. Purification by flash chromatography 
(50/50/10 CHCIs/hexane/triethylamlne eluent) gave Intermediate 17 
(7 g, 31 % yield) as a white crystalline solid. 
5 [M+ir764 

Example 34 
Preparation of Compound 1 5 
Compound 1 5 was prepared from intermediate 1 7 (400 mg, 
0.52 mmol) according to the procedures described for compound 1. 
1 0 Purification by Variant Mega bond Elut (1 0 g silica cartridge, from 
CH2CI2 to 90/5/0.5 CH2Cl2/MeOH/NH3 eluent) gave compound 15 
(249 mg, 78.8% yield) as a white solid. 
[M+ir764 

Example 35 

15 Preparation of Intermediate 18 

Intermediate 18 was prepared from intermediate 17 (0.9 g, 

1.18 mmol) according to the procedures described for intennediate 5. 

The product (0.91 g, 99% yield) was extracted in pure fomi without 

further purification, as a pale yellow solid. 
20 [M+lf 779 

Example 36 
Preparation of Compound 16 
Compound 16 was prepared from intermediate 18 (720 mg, 
0.92 mmol) according to the procedures described for compound 1. 
25 Purification by Variant Mega bond Elut (20 g silica cartridge, from ■ 
CH2CI2 to 90/10/1 CH2Cl2/MeOH/NH3 eluent) gave compound 16 
(430 mg, 84% yield) as a white solid. 
[M+1 3*621 

Example 37 
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Preparation of Intermediate 19 
Intermediate 1 9 was prepared from intermediate 1 8 (500 mg, 0.64 
mmol) according to the procedures described for 3'-desdlmethylamino- 
3',4'-dehydroerythromycin A oxime, prepared as described in 
5 international patent application WO OD/42055, Example 5, in the name 
of Zambon Group. Purification by Variant Mega bond Elut (10 g silica 
cartridge, from CH2CI2 to 95/5 CH2Cl2/MeOH eluent) gave intermediate 
1 9 (1 50 mg, 32% yield) as a white solid. 
[M+.ir718 

10 Example 38 

Preparation of Compound 17 
Compound 17 was prepared from intemiediate 1 9 (720 mg, 0.92 
mmol) according to the procedures described for compound 1 . 
Purification by Variant Mega bond Elut (1 0 g silica cartridge, from 
15 CH2CI2 to 100/1 CH2Cl2/MeOH eluent) gave compound 17 (130 mg, 
68% yield) as a white solid. 
[M+ir560 

Example 39 
Preparation of Intemiediate 20 
20 Intermediate 20 was prepared from intennediate 1 9 (1 43 mg, 0.20 
mmol) according to the procedures described for 3'-desdimethylamino 
erythromycin A oxime, prepared as described in international patent 
application WO 00/42055, Example 6, in the name of Zambon Group. 
After filtration through a pad of Celite and evaporation under vacuum, 
25 pure intemiediate 20 (120 mg, 83.3% yield) was obtained as a white 
solid. 

[M+ir 720 

Example 40 
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Preoaration of Compound 1 8 
Compound 1 8 was prepared from intermediate 20 (720 mg, 
0.92 mmol) according to the procedures described for compound 1 . 
Purification by Biotage chromatograpliy (12M silica cartridge, 100/1,5 
5 CH2Cl2/IVIeOH eluent) gave compound 1 8 (1 21 mg, 66% yield) as.a 
white solid. 
[M+ir562 

Example 41 

Preparation of 2-r2-r(2-thiazolvlmethvnaminolethvlaminolethanol 

10. nhtennediate21) 

3A molecular sieves, (22,5 g) and a solution of 2-thiazole- 
carboxaldehyde (14.5 g; 12iB mmol) in ethanol (90 ml) were sequentially 
added to a solution of 2-(2-aminoethylamino)ethanol (13.35 g, .. 
1 28 mmol) In anhydrous ethanol. The reaction mixture was stirred for 4 

1 5 hours, filtered through a pad of Celite while washing with ethanol 
(1 00 ml) and placed in a high-pressure flask. After adding acetic acid 
(3 ml) and Pd (10% on C, 2 g), the solution was introduced into Parr 
apparatus and, after several hydrogenation cycles, was stirred for 2 
days under a hydrogen atmosphere at 40 psi. The reaction mixture was 

20 filtered through a pad of Celite, evaporated under vacuum and purified 
by flash chromatography (silica, 80/20/1 0 CHaCb/MeOH/NHa eluent) to 
give 2-[2-[(2-thiazolylmethyl)amino]ethylaminp]ethanol (15.4 g, 60% 
yield) as a brown oil. 
[M+1f202 

25 Example 42 

Preparation of allvlf2-(allvloxvcarbGnvl-2-thiazolvlmethv lamino)ethvn(2- 

hvdroxvethvncarbamate 
nntermediate 22) 
A solution, at 0"C, of allyl formate (1 .22 ml, 1 1 .5 mmol) in CH2CI2 
30 (30 ml) was added dropwise over 30 minutes to a solution of 
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intermediate 21 (1.16 g, 5.76 mmol and K2CO3 (1.14 g. 8.4 mmol) in 
CH2CI2 (30 ml) and H2O (50 ml). After stirring at room temperature for 
16 hours and diluting with K2C03 (50 ml of an aqueous 10% solution), 
the organic layer was separated out and the aqueous phase was 

5 extracted with CH2CI2 (2 x 40 ml). The combined organic phase was 
•washed with citric acid (50 ml of an aqueous 5% solution), dried over 
sodium sulphate and filtered, the solvent was evaporated off and the 
residue was purified by flash chromatography (silica, 1 8/1 
CH2Ci2/MeOH eluent) to give intermediate 22 (1 .27 g. 60% yield) as a 

10 brown oil. 
[M+ir370 

Example 43 

Preoaration of ethvl 2-rallvloxvcarbonvir2-(allvloxv carbonvl-2- 
thiazolvlmethvlamino^ethvllaminolmethanesulDhonate 
15 ^Intermediate 23) 

A solution, at OX, of mesyl chloride (3.64 mi, 47 mmol) in CH2CI2 
(10 ml) was added dropwise over 15 minutes to a solution of 
intennediate 22 (12:96 g, 35 mmol) and triethylamine.(9.74 ml, 70 
mmol) in CH2CI2 (130 ml). After 1 hour, the starting material had reacted 
20 and the reaction mixture was diluted with CH2CI2 (50 ml) and washed 
with 50 ml of 5% citric acid, 50 ml of 5% NaHCOs and a 20% NaCI 
solution (50 ml). The organic phase was dried over sodium sulphate 
and filtered, and the solvent was evaporated off under vacuum to give 
intermediate 23 (1.6 g, quantitative yield) as a red oil, which was used 
25 immediately in the next reaction. 
[M+1 1*448 

Example 44 
Preparation of Intermediate 24 
A solution of potassium tert-butoxide (3.6 g, 32.1 mmol) in THF 
30 (1 80 ml) was prepared in an anhydrous flask maintained under a 



wo 2004/013153 



PCT/EP2003/008448 



-57- 

nitrogen atmosphere. S'-Desdimethylaminoerythromycin A oxime 
(20.6 g, 29.2 mmol) was added to the reaction mixture and the resulting, 
mixture was stin-ed for 30 minutes, followed by sequential addition of 
18-crown-6 ether (7.72 g, 29.2 mmol) and, dropwise over more than 30 

5 minutes, a solution of intermediate 23 (1 5.7 g, 35 mmol) in THF (70 ml). 
After 18 hours, the mixture was evaporated under vacuum, diluted with 
. 20% NaCI solution (0.5 L) and extracted with ethyl acetate (3 x 0.5 L). 
The combined organic phase was dried over sodium sulphate and 
filtered, the solvent was evaporated off under vacuum and the residue 

1 0 was purified by flash chromatography (silica, 95/5 CHaCb/WleOH eluent) 
to give intennediate 24 (20 g, 65% yield) as a white solid. 
[M+iri058 

Example 45 
Preparation of Intermediate 25 
1 5 Intermediate 25 was prepared from erythromycin A oxime (4.2 g, 
9,82 mmol) according to the procedure described for intennediate 24. 
Purification by flash chromatography (silica, 95/5/0.5 CHzCb/MeOH/NHa 
eluent) gave intermediate 25 (8.2 g, 76% yield) as a solid. 
[M+iri101 
20 Example 46 

Preparation of Intermediate 26 
Intennediate 26 was prepared from intermediate 25 (1.1 g, 1 mmol) 
according to the procedures described for the preparation of 
erythromycin A oxime N-oxide (international patent application WO 
25 00/42055. Example 4, in the name of Zambon Group). The cmde 
reaction mixture was evaporated under vacuum (twice, after dilution 
with distilled water, and twice, after dilution with CH2CI2) to give 
intennediate 26 (1 g, 90% yield) as a solid that was pure enough for the 
next svnthesis step. 
30 [M+iri117 
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Example47 
Preparation of Intermediate 27 
IVIorpholine (2.3 g, 2.7 mmol), triplienylphosphine (262 mg, 1 mmol) 
and palladium(ll) acetate (75 mg, 0.34 mmol) were sequentially added 
5 to a solution of intenmediate 24 (1 4 g, 1 3.2 mmol) in CH2CI2 (1 40 ml) 
maintained under an argon atmosphere. The reaction mixture was 
stirred for 2 hours and neutralized with water (50 ml), the organic phase 
was separated out and the aqueous phase was extracted with CH2CI2 
(2 X 50 mi). The combined organic phase was dried over sodium 
1 0 sulphate, filtered and evaporated under vacuum to give a cmde oil 

(1 3.4 g). Purification by atmospheric-pressure chromatography (230/70 
mesh silica, 90/9/0.9 CH2Cl2/MeOH/NH3 eluent) gave intemnediate 27 
(9.3 g, 79% yield) as a white solid. 

Intemnediate 27 is a known compound described in international 
1 5 patent application WO 00/42055, Example 9, in the name of Zambon 
Group. 

Example 48 
Preparation of Intemnediate 28 
Intermediate 28 was prepared from intennediate 25 (1 .55 g, 
20 1 .41 mmol) according to the procedures described for intermediate 27, 
replacing the morpholine with pyrrolidine (0.5 g, 7 mmol). Purification by 
atmospheric-pressure chromatography (230/70 mesh silica, 90/1 0/1 
CH2Cl2/MeOH/NH3 eluent) gave intermediate 28 (1 g, 76% yield) as a 
solid. 
25 [M+ir933 

Example 49 
Preparation of Intermediate 29 
Intermediate 29 was prepared from intermediate 26 (1 g, 1.41 mmol) 
according to the procedures described for intermediate 27. Purification 
30 by Biotage chromatography (40M silica cartridge, 90/1 0/1 
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CH2Cl2/MeOH/NH3 eluent) gave intermediate 29 (0.76 g, 90% yield) as 

a solid. 

IM+ir949 

Example 50 

5 Preparation of Compound 1 9 

Compound 1 9 was prepared from intemiediate 28 (600 mg, 

0.64 mmol) according to the procedures described for compound 1 . 

Given that the product is water-soluble, the crude solid was dissolved in 

water (60 ml) and washed with CH2CI2 (3 x 20 ml). The solvent was 
1 0 evaporated from the aqueous phase under vacuum and dried to give . 

compound 1.9 (480 mg, 95% yield) as a crystalline solid. 

[M+ir775. 

Example 51 
Preparation of Compound 20 
15 Compound 20 was prepared from intemiediate 29 (450 mg, 

0.47 mmol) according to the procedures described for compound 1 . 
Purification by Biotage chromatography (40M silica cartridge, 90/10/1 
CH2Cl2/MeOH/NH3 eluent) gave compound 20 (180 mg, 49% yield) as a 
white solid. 
20 [M+ir791 

Example 52 
Preparation of Compound 21 
Compound 21 was prepared from intemiediate 27 (2.6 g, 2.92 mmol) 
according to the procedures described for compound 1 . Purification by 
25 atmospheric-pressure chromatography (silica, 90/8/0.8 

CH2Cl2/MeOH/NH3 eluent) gave compound 21 (1.84 mg. 86% yield) as 

a crystalline white solid. 

[M+ir732 

Example 53 
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Preoaration of ethvl 2-fbenzvlbenzvloxvcarbonvlamino) 
methanesulbhonate 
See international patent application WO 96/18633, Example 1, in tlie 
name of Zambon Group. 
5 Example 54 

Preparation of Intermediate 30 
Intermediate 30 was prepared from erythromycin A oxime (8.74 g, 
11.7 mmol) and ethyl 2-(benzylbenzyloxycarbonylamlno)methane 
sulphonate (4.24 g, 1 1 .7 mmol) according to the procedure described 
10 for intermediate 24. Purification by flash chromatography (silica, 
. . 95/5/0.5 CHaCb/MeOH/NHa eluent) gave intermediate 30 (8.5 g, 72% 
yield). 

Example 55 
Preparation of Intermediate 31 

15 1 0% Pd/C (0.85 g) was added to a solution of intermediate 30 (8.5 g, 
8.36 mmol) in anhydrous ethyl alcohol (180 ml) and, after 3 
hydrogenation cycles, the mixture was stirred in the Parr apparatus 
under a hydrogen atmosphere at 20 psi. After one hour, the reaction 
mixture was filtered througii a pad of Celite, the solvent was evaporated 

20 off and the residue was purified by flash chromatography (silica, 

95/5/0.5 CH2Cl2/MeOH/NH3 eluent) to give intemiediate 31 (5 g, 67% 
yield) as a white solid. 
[M+ir 883 

Example 56 

25 Preparation of Compound 22 

Compound 22 was prepared from intermediate 31 (0.5 g, 0.57 mmol) 
according to the procedures described for compound 1 . Purification by 
Biotage chromatography (12M silica cartridge, 80/4/0.4 CHzCb/MeOH/ 
NHs eluent) gave compound 22 (0.36 mg, 87% yield) as a white solid. 

30 [M+ir725 
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Examples? 

Preparation of erythromycin A (E)-9-rO-r2-r6-rf2-trifluoromethvlDhenvn 
methvlaminolliexylaminolethvnoximel 
Hntermediate 32) 

5 The preparation was performed as described in international patent 
application WO 96/18633, Example 19, in the name of Zambon (Sroup. 

Example 58 
Preparation of Intermediate 33 
2-Thiazolecarboxaldehyde (1 g, 8.57 mmol), NaCN(BH3) (0,9 g, 
1 0 1 3.71 mmol) and acetic acid (2 ml) were sequentially added to a 

solution of intemnediate 32 (7.64 g, 8.57 mmol) in CH2CI2 (60 hnl). The 
reaction mixture was stirred for 16 hours, filtered through a pad of Celite 
while washing with CHaCb (20 ml), and was diluted with aqueous acetic 
acid solution (pH 5, 50 ml). The aqueous solution was washed with . 
1 5 CH2CI2 (3 X 30 ml), NaHCOa was added to pH 8 and the mixture was 
extracted with CH2CI2 (3 x 30 ml). The dilute organic phase was dried 
over sodium sulphate, filtered and evaporated under vacuum. 
Purification by flash chromatography (silica, 90/10/1 CH2Cl2/MeOH/NH3 
eluent) gave intermediate 33 (2.04 g, 24% yield) as a white solid. 
20 [M+ir989 

Example 59 
Preparation of Compound 23 
Compound 23 was prepared from intermediate 33 (100 mg, 
0.1 mmol) according to the procedures described for compound 1 . 
25 Purification by Biotage chromatography (12S silica cartridge, 15/1/0.1 
CH2Cl2/MeOH/NH3 eluent) gave compound 23 (50 mg, 61% yield) as a 
white solid. 
[M+ir 831 

Example 60 
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Preoaration of S'-desdimethvlaminoervthromvcin A f EV9-fO-r2-r2- 
fbenzvloxvcarbonvlamino)ethvnbenzvloxvcarbonvlamino1ethvnoxime1 

intermediate 34) 
The preparation was performed as described in international patent 
5 application WO 00/42055, Example 7, in the name of Zambon Group. 

Example 61 
Preparation of Intermediate 35 
Molecular sieves (1.8 g) and 3-furaldehyde (98 mg, 1 mmol) were 
added to a solution of intermediate 34 (0.8 g, 1 mmol) In ethanol 
10 (16 ml), and the mixture was stirred for 3 hours. After filtration through a 
pad of Celite, NaBH4 (29 mg, 0.75 mmol) was added to the solution, 
and the resulting mixture was stirred for a further one hour and 
evaporated under vacuum. The crude material was dissolved in ethyl 
acetate and washed with saturated NaCI. The organic phase was dried 
15 over sodium sulphate, filtered and evaporated under vacuum. 

Purification by flash chromatography (silica, 90/6/0.6 CHaClz/MeOH/NHa 
eluent) gave intemnediate 35 (530 mg, 60% yield) as a solid. 
[M+lf 872 

Example 62 

20 Preparation of Intermediate 36 

Intermediate 36 was prepared from intermediate 34 (800 mg, 
1 mmol) and thiophenecarboxaldehyde (1 16 mg, 1 mmol) according to 
the procedures described for intemiediate 35. Purification by flash 
chromatography (silica, 90/6/0.6 CHaCb/MeOH/NHa eluent) gave 

25 intermediate 36 (362 mg, 40% yield) as a white solid. 
[M+ir888 

Example 63 
Preparation of Intermediate 37 
Intermediate 37 was prepared from intermediate 34 (800 mg, 
30 0.1 mmol) and 2-furaldehyde (98 mg, 1 mmol) according to the 
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procedures described for intermediate 35. Purification by flash 
chromatography (silica, 90/6/0.6 CHaCla/MeOH/NHa eluent) gave 
interrnediate 37 (475 mg, 54% yield) as a white solid. 
[M+ir 872 

5 Example 64 

Preparation of Compound 24 
Compound 24 was prepared from intermediate 35 (200 mg, 
0.22 mmol) according to the procedures .described for compound 1 . 
Purification by flash chromatography (silica, 90/5/0.5 CHaGla/MeOH/NHp 
1 0 eluent) gave compound 24 (1 20 mg, 73% yield) as a white solid. 
[M+ir715 

Example65 
Preparation of Compound 25 
Compound 25 was prepared fr-om intenmediate 36 (200 mg, 
1 5 0.22 mmol) according to the procedures described for compound 1 . 
Purification by Biotage chromatography (12M. silica, 90/5/0.5 
CH2Cl2/MeOH/NH3 eluent) gave compound 25 (1 30 mg, 81 % yield) as a 
white solid. 
[M+ir731 

20 Example 66 

Preoaratiori of Compound 26 
Compound 26 was prepared from intennediate 37 (200 mg, 
0.23 mmol) according to the procedures described for compound 1 . 
Purification by Biotage chromatography (12M silica, 90/5/0.5 
25 CH2Cl2/MeQH/NH3 eluent) gave compound 26 (125 mg, 76% yield) as a 
white solid. 
[M+1 1*715 

Example 67 
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Preoaration of Intermediate 38 
Intermediate 38 was prepared from clarythromycin (1 g, 1.33 mmol) 
according to the procedures described for intennediate 16. Purification 
by flash chromatography (silica, 90/1 0/1 CH2Cl2/MeOH/NH3 eluent) 
5 gave intermediate 38 (500 mg, 50% yield) as a white solid. 
[M+1 1*751 

Example 68 
Preparation of Compound 27 
Compound 27 was prepared from intermediate 38 (202 mg, 
1 0 0.27 mmol) according to the procedures described for compound 1 . 
Purification by preparative HPLC (mobile phase: water/acetonitrile from. 
95/5 to 60/40 over 10 minutes) gave compound 27 (55 mg, 36% yield) 
as a white solid. 
[M+l]* 592 

15 Example 69 

Preparation of Compound 28 
Compound 28 was prepared from compound 27 (26 mg, 
0.034 mmol) according to the procedures described for the preparation 
of erythromycin A oxime N-oxide (international patent application WO 

20 00/42055 in the name of Zambon Group). The reaction mixture was 
diluted with water and the solvent was evaporated off (three times to 
remove the H2O2 completely), and dried to give compound 28 (26 g, 
95% yield) as a white solid. 
[M+1 1*609 

25 Example 70 

Preparation of Intermediate 39 
A suspension of clarithromycin (5 g, 6.7 mmol) in methanol (150 ml) 
was maintained under a gentle flow of N2 with mechanical stin-ing. 
Sodium acetate (0.66 g, 8 mmol) and iodine (2.03 g, 8 mmol) were 
30 added and the resulting mixture was exposed to the light of a 400 watt 
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lamp, taking care to maintain the temperature at 10-20°C using an ice- 
water bath. After 6 hours, the solvent was evaporated off under reduced 
pressure, the crude product was tai<en up in ethyi acetate and aqueous 
5% sodium metabisulphite, the aqueous phase was extracted and then 
5 basified by adding aqueous ammonia, followed by extraction with 
dichloromethane. After drying the organic phase over anhydrous 
Na2S04, filtering and evaporating off the solvent, a crude product (5.1 g) 
was obtained, which was purified by Biotage chromatography (40M 
silica cartridge, eluent: 100/3/0.3 and then 100/5/0.5 
1 0 CH2Cl2/MeOH/NH3) to give the intemiediate 39 (3.2 g, 65% yield). 
[M+ir 734.5 

Example 71 
Preparation of Intermediate 40 
Intermediate 39 (2 g, 2.72 mmol) was dissolved in 1N HCI solution 
1 5 (50 ml, 50 mmol) and stin-ed for 2 hours at room temperature. The 

solution was basified with concentrated NH3 and then extracted with 
ethyl acetate (3 x 50 ml). The organic phase obtained was dried over 
anhydrous Na2S04 and filtered, and the solvent was evaporated off to 
give the intemiediate 40 (1.56 g, 90% yield). 
20 [M+ir 576.3 

Example 72 
Preparation of Intermediate 41 
A solution of acetic anhydride (0.168 ml, 1 .78 mmol) in dioxane 
(3 ml) was added dropwise to a solution of intermediate 40 (0.93 g, 
25 1 .62 mmol) in dioxane (30 ml) and H2O (4 ml), and the resulting mixture 
was stirred for 8 hours. The reaction was worked up by adding 
methanol and evaporating off the solvent under reduced pressure. The 
crude product thus obtained was diluted with 2N HCI (50 ml) and 
extracted with ethyl acetate (3 x 50 ml). The organic solution thus 
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obtained was dried over anhydrous Na2S04 and filtered, and the solvent 
was evaporated off to give the intermediate 41 (0.85 g, 85% yield). . 
P-1]- 616.8 

Example 73 

5 Preparation of Compound 29 

A solution of intermediate 41 (500 mg, 0.79 mmol) in ethanol (20 ml) 
was treated with an excess of hydroxylamine hydrochloride (1.5 g, 
21 .6 mmol) and triethylamine (1 .5 ml, 22 mmol) and the reaction was 
maintained at reflux with continuous monitoring to check for the 

1 0 possible decomposition of the product. After 6 hours, the solvent was 
evaporated from the solution and the residue was diluted in ethyl 
acetate and washed with saturated NaCI. The resulting organic solution 
was dried over anhydrous Na2S04 and filtered, and the solvent was 
evaporated off to give a crude solid. Purification by Biotage 

15 chromatography (12M cartridge column, eluent: 100/0 and then 30/1 
CHaCla/MeOH) gave the compound 29 (1 98 mg, 40% yield). 
[M+ir 833.4 

Example 74 
Preparation of Intermediate 42 

20 A solution of pyridinemethanol (0.5 g, 4.7 mmol) in DMF (20 ml) was 
placed in a suitably dried two-necked round-bottomed flask maintained 
under an argon atmosphere, followed by addition of sodium hydride 
(60%, 0.4 g, 10 mmol). A heterogeneous solution was obtained, which 
was stirred for 15 minutes. A solution of 2-(2-bromoethyl)-1 ,3-dioxane 

25 (0.92 g, 4.7 mmol) in DMF (3 ml) was then added dropwise and the 
resulting mixture was left to react for 16 hours at 60"C. The reaction 
medium was diluted with ethyl acetate (1 00 ml) and washed with 
aqueous 10% Na2C03 (3 x 60 ml). The organic phase was dried over 
anhydrous Na2S04 and filtered, and the solvent was evaporated off to 

30 give a crude reaction product (1 g), which was purified by 
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chromatography (Varian Mega Bond Elut Silica column; eluent: from 
100% CH2CI2 to 25/1 CHaCla/MeOH) to give the intennecliate 42 
(650 mg, 31% yield) as a colourless liquid. 
[M+1 1*633.4 
5 Rt = 1 .4 min 

NMR (CDCia): 8.59. 8.53, 8.01 and 7.25 (4m, 4H, Py); 4.70 (t, 1 H, 
C-CH[-0]2); 4.52 (s, 2H, CHzPy); 4.09 (m, 2H. O-CH2-C); 3.79 (m, 2H, 
C-CH2-C); 3.60 (m, 2H, CH2 dioxane); 2.05, 1 .92 and 1 .3 (3m. 4H, 
dioxane). 

10 Example 75 

Preparation of Intemnediate 43 
An excess of trifluoroacetic acid (2 ml) was added to the solution of 
intermediate 42 (1 50 mg, 0.67 mmol) in CHCI3 (4 ml), and the resulting 
mixture was left to react at room temperature for 48 hours. The reaction 

1 5 medium was diluted with CH2CI2 (50 ml) and washed with aqueous 1 0% 
Na2C03 (3 X 20 ml), The organic phase was dried over anhydrous 
Na2S04 and filtered, and the solvent was evaporated off. Purification by 
Biotage chromatography (1 2M cartridge column, eluent: 30/1/0. 1 
CH2Cl2/MeOH/NH3) gave the intermediate 43 (45 mg, 40% yield), which 

20 was used directly for the following reaction. 
[M+ir 166.4 
Rt = 2.5 min 

HPLC/MS analyses were perfomried with a Gilson machine equipped 
with a C18 Zorbax SBC1 8 column (3.5 |im, 2.1 x 50 mm) and using as 
25 detector a UV diode array (220 nm), a Finnigan Aqa mass spectrometer 
(electron spray, positive or negative ionization) and an ELSD developer. 
Conditions: 
Flow rate: 1 ml/minute 
Column temperature: 40°C 
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A/B elution gradient (eluent A: 0.5% formic acid in water; eluent B: 0.5% . 
formic acid in acetonitrile): t = 0 min. A/B = 95:5, t = 8 min, A/B = 5:95. 

Example 76 
Preparation of Compound 30 

5 Molecular sieves (4 A, 1 00 mg), acetic acid (1 6 0.267 mmol) and 
then tert-butylaluminium hydride (120 mg, 0.445 mmol) were added to a 
solution of intemnediates 4 (1 00 mg, 0. 1 78 mmol) and 43 (30 mg, 
0.178 mmol) in dichloroethane (10 ml). The mixture was left to react for 
48 hours at room temperature and was then filtered through Ceiite and 

1 0 the filtrate was diluted with 1 0% Na2C03 (20 ml) and extracted with ■ 
CH2CI2 (3 X 20 ml). The combined organic extracts vyere dried over 
anhydrous Na2S04 and filtered, and the solvent was evaporated off 
under reduced pressure. Purification by Biotage chromatography (f2M 
cartridge column, eluent: 30/1/0.1 CH2Cl2/MeOH/NH3) gave the 

1 5 compound 30 (50 mg, 39% yield). 
[M-1]- 714.5 

Example 77 
In vivo Phamnacolooical Activity 
A) Acute contact (Jemnatitis 
20 • Animals 

Groups of 5-6 CD1 mice (1 8-24 g) were used. 
• Administration of the compounds 

All the macrolide compounds were dissolved In Trans-phase Delivery 
System (TPDS), a vehicle fonmed by 10% benzyl alcohol, 40% acetone 
25 and 50% isopropanol. 

15 microlitres of the compounds (500 yg), dissolved in TPDS, were 
applied topically to the inner surface of an ear; 30 minutes later, 12 
microlitres of a solution of tetradecanoylphorbol acetate (TP A) at a 
concentration of 0.01 % dissolved in acetone were applied to the same 
30 area. 
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Six hours later, the animals were sacrificed by inhalation of CO2. 
• Evaluation of the riesults 

Two methods were used to evaluate the auricular oedema: 
a) Weight of a given portion of auricular pinna. 
5 b) Measurement of the auricular thickness using precision spring 
callipers. 

The degree of oedema was calculated by subtracting the weight or 
the thickness of the untreated ear from that of the contralateral treated 
ear. To determine the degree of remission of the oedema, the 
1 0 difference (weight or thickness) of the groups treated with TPA + 
. ' macrolides wgs then compared with the groups treated with TPA alone. 
The activity of the macrolide compounds was measured by using the 
modified method of ZUnic et al. (1998): MDL (Lysyl) GDP, a non-toxic 
muramyl dipeptide derivative inhibits cytokine production by activated 
15 macrophages and protects mice from phorbol ester- and oxazolone- 
induced inflammation (J. Invest. Demiatol., 111(1), 77-82). 
. The data relating to erythromycin and azythromycin concern the 
treatment with a single dose of 500 |jg/ear. 
. Results obtained for a number of compounds of formula I, 
20 representative of the whole class, are given in the following table. 



Compound 


Oedema 
(% inhibition) 


Method 
for measuring oedema 


Erythromycin 


42 


a 


Azythromycin 


40 


a 


15 


31.6 


a 


16 


72.3 


a 


17 


41.9 


a 


18 


54.3 


a 


13 


77.4 


a 


14 


71.5 


a 
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11 


70.2 


a 


12 


87.4 


a 


19 


28.2 


b 


20 


49.9 


b 


21 


74.1 ■. 


b 


3 


65.2 


a 


1 


65.6 


a 


2 


36.2 


a 


6 


30.9 


a 


5 


53.4 


a 


7 


45.0 


a 


9 


32.4 


a 


29 


44.5 


a 


30 


39.8 


a 



B) LPS-induced pulmonary inflammation in rats 

• Administration 

The rats received endotracheally, via tlie peroral route, a single dose 
of 0.4 mg/kg of LPS (E. coli, serotype 026:6). Tlie tracheal instillation 
5 was performed under anaesthesia with halothane and, 20 hours after • 
the endotracheal administration of LPS/saline solution, the animals • 
were sacrificed by means of an overdose of urethane. 

• Washing 

The lungs were washed with 4 aliquots of 5 ml each of saline solution 
10 with 10 lU ml"^ heparin. The cell suspension was concentrated by low- 
speed centrifugation and the cell pellet was suspended. 

• Counting of the cells and differentiation. 

The total cell count was performed in a haemocytometer. 
The differential counting was performed on cytospin preparations 
1 5 stained with May-Grunwald-Giemsa (Tamaoki J. , Tagaya E. , Yamawaki 
I.. Sakai N.. Nagai A., Konno K., 1995. Effect of erythromycin on 
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endotoxin-induced microvascular leakage in the rat trachea and lungs. 
Am. J. Respir. Crit. Care Med., 151, 1582-8). The rats received the test 
compounds orally in doses of 100, 40 and 10 |jmol/kg as a single 
administration dose orally one hour before exposure to LPS. 
5 EDso value is the dose that induced a 50% reduction in the neutrophil 
count in the bronchial fluid wash. 

The data relating to erythromycin refers to an oral treatment with a 
single dose of 130 pmol/kg. 

The results obtained for a number of compounds of formula I 
1 0 representative of the entire class are given in the following table. 



Compound 


EDso nmcl/kg 


Erythromycin 


Not active 


14 


15 


1 


7 



Example 78 

In vitro Pharmacological Activitv 



• Antibiotic activitv 

• Preparation of the test 

15 All the compounds were dissolved in DMSO as a 100X concentrated 
solution at a concentration of 12.8 mg/ml. The concentrated solution 
was diluted to 1:1 00 in the incubation medium to a final concentration of 
1 28 pg/ml (1 % DMSO final concentration). To evaluate the MIC, 
successive 1:2 dilutions of the 100X concentrated solution were 

20 prepared in DMSO and diluted to 1 :1 00 in the incubation medium. 

• Experimental method 

The MIC (minimum inhibitory concentration) or the antibiotic activity 
of the compounds was evaluated at 128 pg/ml. 

The MIC values were determined in liquid earth according to the 
25 method described in "Manual of Clinical Microbiology, 7^^ edition (1 999), 
American Society for Microbiology". 
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The bacterial strains used are: 

Streptococcus pneumoniae ATCC 49619 

Staphylococcus aureus ATCC 29213 o ATCC 6538 

Enterococcus faecalis ATCC 29212 
5 Streptococcuspyogenes ATCC 19615 

• Evaluation of the data 
The results are expressed as the MIC (jjg/ml), evaluated as the 

lowest concentration of the test substance that fully inhibits growth 

visible to the naked eye. 
1 0 The results obtained for a number of compounds of fomnula I 

representative of the entire class are given in the following table. 



Compounds 


Staph, aureus 
ATCC 29213 
MIC (pg/ml) 


Strep, pneum 
ATTC 49619 
MIC (pg/ml) 


Enter, faecalis 
ATCC 29212 MIC 
(MSI/ml) 


Erythromycin 


0.25 


0.12 


1 


23 


>128 


8 


64 


27 


>128 


>128 


>128 


19 


>128 


16 


>128 


20 


>128 


>128 


>128 


21 


>128 


>128 


>128 


13 


>128 


>128 


>128 


3 


>128 


>128 


>128 


18 


>128 


>128 


>128 


1 


>128 


>128 


>128 


11 


>128 


>128 


>128 


12 


>128 


>128 


>128 


2 


>128 


>128 


>128 
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ATCC 6538128 
(Mg/ml) 


SireD Dvoaenes 
ATTC 19615 128 
(Mg/ml) 


Enter, f aecai is 
ATCC 29212 
128 (Mg/ml) 


Erythromycin 


0.25 ijg/ml MIC) 


0.12ug/ml (MIC) 


1 gg/ml (MIC) 


15 


not active 


not active 


not active 


26 


not active 


not active 


not active 


21 


not active 


. not active 


not active 


13 


. not active 


not active 


not active 


3. 


not active 


not active 


not active 


. 18 


not active 


. not active 


not active 


1. ■ 


not active 


not active 


not active 


11 


. not active . 


not active 


not active 


12 


not active 


not active 


not active 


2 


not active 


not active 


not active 



The data given in the table clearly show that the compounds of 
formula I of the present invention are substantially free of antibiotic 
activity. 
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Claims 



1 . A compound of formula 




(I) 



10 



wherein 

R is a hydrogen atom or a methyl group; 

Ri is a hydrogen atom, an N,N-di(Ci-C3)alkylamino group, an IM,N- 

di(Ci-C3)alkylamino-N-oxide group, an N-(Ci-C3)alkyl-N-benzyl- 

amino group, an N-(Ci-C4)acyl-N-(Ci-C3)aikylamino group, an N- 

[N,N-dimethylamino(Ci-C4)alkylamino]acetyl-N-(Ci-C3)alkylamino 

group 

or a chain of formula 

CH3 ^ {CH2)r.X-(CH2)m-Y-(CH2)n-A 



wherein 

A is a hydrogen atom, a phenyl or a five- or six-membered 
heteroaryl ring having from one to three hetero atoms selected from 
1 5 nitrogen, oxygen and sulphur; 
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, X is 0, S, SO, SO2 and NRe, and Re is a hydrogen atom, a linear or 
branched Ci-Ca alkyi, a C1-C3 alkoxycarbonyl group or a 
benzylo>^carbonyi group; 

Y is a C6H4 group, a five- or six-membered heteroaryl ring having 
5 from one to three hetero atoms selected from nitrogen, oxygen and 
sulphur or is 0, S, SO, SO2 or NRe where Rg has the meanings 
given above; 

r is an integer from 1 to 3; 

m is an integer from 1 to 6; , • . 
10 . n is an integer from 0 to 2; 

or Ri forms a bond together with R2; . 

R2 is a hydrogen atom or fomns a bond together with Ri; 

R3 is a hydroxy group or forms a group =N-0-R5 together with R4, 

and Rs is a hydrogen atom, a linear or branched C1-C5 alkyI, a 
1 5 benzyl optionally substituted with one or two substituents selected 

from nitro, hydroxy, carboxy, amino, linear or branched C1-C5 alkyI, 

C1-C4 alkoxycarbonyl groups, aminocarbonyl groups or cyano 

groups or a chain of formula 

-(CH2)r-X-(CH2)m-Y-(CH2)n-A 

20 wherein 

r, m, n, X, Y and A have the meanings given above; 

R4 is a hydrogen atom or fomis a group =N-0-R5 together with R3, 

and Rs has the meanings given above; 

and the pharmaceuticaily acceptable salts thereof, 
25 provided, however, that Ri is not a dimethylamino group when R3 is 

hydroxy, and both R2 and R4 are a hydrogen atom. 

2. A compound according to Claim 1 , wherein the oxime group that 
may be present in position 9 is of E configuration. 

3. A compound according to Claim 1 , wherein Ri is a hydrogen atom, 
30 an N-(Ci-C3)alkyl-N-methylamino group, an N-(Ci-C3)alkyl-N- 
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methylamino-N-oxide group, an N-benzyl-N-methylamino group, an 
N-(Ci-C4)acyl-N-methylamino group, an N-[N,N-clinnethylamino(Ci- 
C4)alkylaminolacetyl-N-methylamino group or a chain of fbmiula 




{CH2)r-X-(CH2)m-Y-(CH2)n-A 



5 wherein 

A is a hydrogen atom, a phenyl or a five- or six-membered 
heteroaryl ring having from one to three hetero atoms selected from 
nitrogen, oxygen and sulphur; 

X is 0 or N Re and Re is a hydrogen atom or a linear or branched 

10 Ci-CaalkyI: 

Y, when n is 0, is a C6H4 group or a five- or six-membered 
heteroaryl ring having from one to three hetero atoms selected from 
nitrogen, oxygen and sulphur; or, when n is other than 0, is O or 
NRe and Re is a hydrogen atom or a linear or branched C1-C3 alkyi; 

15 r is an integer from 1 to 3; 
m is the integer 1 or 2; 
n is an integer from 0 to 2; 
or Ri forms a bond together with R2. 
4. A compound according to Claim 3, wherein Ri is a hydrogen atom, 

20 an N,N-dimethylamino-N-oxide group, an N-benzyl-N-methylamino 
group, an N-acetyl-N-methylamino group, an N-[N,N- 
dimethylamino(Ci-C2)alkylamino]acetyl-N-methylamino group or a 
chain of formula 
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CH3 




{CH2)r-X-(CH2)m-Y-(CH2)n-A 



10 



15 



wherein 

A is a hydrogen atom, a phenyl or a five- or six-membered 
heteroaryl ring selected from pyn-ole, thiophene, furan, imidazole, 
oxazole, thiazole, pyridine, pyrimidine, triazole and thiadiazole; 

• X is O or NRe and Re is a hydrogen atom; 

Y is, when n is 0, a C6H4 group or a five- or six-membered 

heteroaryl ring selected from pyn-ole, thiophene, furan, imidazole, 
oxazole, thiazole, pyridine, pyrimidine, triazole and thiadiazole; or, 
when n is 1 , NRe and Re is a hydrogen atom; 
r is an integer from 1 to 3; 
m is the integer 1 or 2; 
n is the Integer 0 or 1 ; 
or Ri forms a bond together with R2. 
5. A compound according to Claim 4, wherein Ri is a hydrogen atom, 
an N,N-dimethylamino-N-oxide group, an N-benzyl-N-methylamino 
group, an N-acetyl-N-methylamino group, an N-[N,N- 
dimethylaminoethylamino]acetyl-N-methylamino group or a chain of 

fonnula 



wherein 

A is a hydrogen atom, a phenyl or a heteroaryl ring selected from 
thiophene, furan, thiazole, pyridine and triazole; 
X is NRe and Re is a hydrogen atom; 



CH3 




(CH2)r-X«(CH2)m-Y-(CH2)n-A 
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Y is, when n is 0, a C6H4 group or a heteroaryl ring selected from 
thiophene, furan, thiazole, pyridine and triazole; or, when n is 1, 
NRe and Re is a hydrogen atom; 
or Ri forms a bond together with R2. 
5 6. A compound according to Claim 1 , wherein R3 Is a hydroxy group 
and R4 is a hydrogen atom provided, however, that R1 is not a 
dimethylamino group. 
7. A compound according to Claim 6, wherein Ri is a hydrogen atom, 
an N-(Ci-C3)alkyl-N-methylamino group, an N-(Ci-C3)alkyl-N- 
10 methylamino-N-oxide group, an N-tpenzyl-N-methylamino group, an 
N-(Ci-C4)acyi-N-methylamino group, an N-[N,N-dimethylamino(Ci- 
C4jalkylamlno]acetyl-N-methylamino group or a chain of formula 

CH3>^ ^{CH2)r-X-(CH2)m-Y»(CH2)n-A 
i 

wherein 

15 A is a hydrogen atom, a phenyl or a five- or six-memberedl 

heteroaryl ring having from one to three hetero atoms selected from 
nitrogen, 0}^gen and sulphur, 

X is 0 or NRe and Re is a hydrogen atom or a linear or branched 
C1-C3 alkyi; 

20 Y, when n is 0, is a C6H4 group or a five- or six-membered 

heteroaryl ring having from one to three hetero atoms selected from 
nitrogen, oxygen and sulphur; or, when n is other than 0, is O or 
NRe and Re is a hydrogen atom or a linear or branched C1-C3 alkyI; 
r is an integer from 1 to 3; 

25 m is the integer 1 or 2; 

n is an Integer from 0 to 2; 

or Ri forms a bond together with R2. 
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8. A compound according to Claim 7, wherein Ri is a hydrogen atom, 
an N,N-dimethylaminQ-N-oxide group, an N-benzyl-N-methyiamIno 
group, an N-acetyl-N-methylamino group, an N-[N,N- 
dimethylamino(Ci-C2)alkyiamino]acetyl-N-methylamlno group or a 

5 chain of fonnula 

^"3\ ^{CH2)r'X-(CH2)m-Y-(CH2)n-A 
N 

wherein 

A is a hydrogen atom, a phenyl or a five- or six-membered 
heteroaryl ring selected from pyrrole, thiophene, furan, imidazole, 

10 oxazole, thiazole, pyridine, pyrimidine, triazole and thiadiazole; 
X is 0 or NRe and Re is a hydrogen atom; 
Y is, when n is 0, a C6H4 group or a five- or six-membered 
heteroaryl ring selected from pyrrole, thiophene, furan, imidazole, 
oxazole, thiazole, pyridine, pyrimidine, triazole and thiadiazole; or, 

1 5 when n is 1 , NRe and Re is a hydrogen atom; 
r is an integer from 1 to 3; • . 
m is the integer 1 or 2; 
n is the integer 0 or 1 ; 
or Ri forms a bond together with R2. 

20 9. A compound according to Claim 8, wherein Ri is a hydrogen atom, 
an N,N-dimethylamino-N-oxide group, an N-benzyl-N-methylamino 
group, an N-acetyl-N-methylamino group, an N-[N,N- 
dimethylaminoethylamino]acetyl-N-methylamino group or a chain of 

formula 



25 
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CH3 >^ ^ (CH2)r-X-(CH2)m-Y-(CH2)n-A 



wherein 

A is a hydrogen atom, a phenyl or a heteroaryl ring selected from 
thiophene, furan, thiazole, pyridine and triazole; 

5 X is NRe and Re is a hydrogen atom; 

Y is, when n is 0, a C6H4 group or a heteroaryl ring selected from 
thiophene, furan, thiazole, pyridine and triazole; or, when n is 1 , 
NRe and Re is a hydrogen atom; 
or Ri forms a bond together with R2. 

10 1 b. A compound according to Claim 1 , wherein R3 forms an =N-0-R5 
group together with R4, wherein R5 is a hydrogen atom, a linear or 
branched (Ci-C3)alkyl, a benzyl optionally substituted with one or 
two substituents selected from nitro, hydroxy, carboxy, amino, linear 
or branched (C1-C3) alkyi and cyano or a chain of fonnula 

15 -(CH2)r-X-(CH2)m-Y-(CH2)n-A 
wherein 

A is a hydrogen atom, a phenyl or a five- or six-membered 
heteroaryl ring having from one to three hetero atoms selected from 
nitrogen, oxygen and sulphur; 
20 X is O or NRe and Re is a hydrogen atom or a linear or branched 
C1-C3 alkyI; 

Y, when n is 0, is a C6H4 group or a five- or six-membered 
heteroaryl ring having from one to three hetero atoms selected from 
nitrogen, oxygen and sulphur; or, when n is other than 0, is O or 
25 NRe and Re is a hydrogen atom or a linear or branched C1-C3 alkyI; 
r is the integer 1 or 2; 
m is an integer from 1 to 6; 



wo 2004/013153 



PCT/£P2003/00$448 



-81 - 

n is an integer from 0 to 2. 

1 1. A compound according to Claim 10, wlierein Rs is a liydrogen atom, 
a methyl, a benzyl or a chain of formula 

-(CH2)r-X-(CH2)m-Y-(CH2)n-A 

5 wherein 

A is a hydrogen atom, a phenyl or a five- or six-membered 

heteroaryi ring selected from pyrrole, thiophene. furan, imidazole, 

oxazole, thiazole, pyridine, pyrimidine, triazole and thiadiazole; 

X Is 0 or NRe and Re is a hydrogen atom; 
10 Y is, when n is 0, a C6H4 group or a five- or six-membered 

. heteroaryi ring selected from pyrrole, thiophene, furan, imidazole, 

oxazole, thiazole, pyridine, pyrimidine, triazole and thiadiazole; or, 

when n is 1 , NRe and Re is a hydrogen atom; 

ris2; 

15 m is an integer from 1 to 6; 
n is the integer 0 or 1 . 

12. A compound according to Claim 1 1 , wherein R5 is a hydrogen atom, 
a methyl, a benzyl or a chain of formula 

-(CH2)r-X-{CH2)m-Y-(CH2)n-A 

20 wherein 

A is a hydrogen atom, a phenyl or a heteroaryi ring selected from 

thiophene, furan, thiazole, pyridirie and triazole; 

X is NRe and Re is a hydrogen atom; 

Y is, when n is 0, a CeH4 group or a heteroaryi ring selected from 
25 thiophene, furan, thiazole, pyridine and triazole; or, when n is 1 , 
NRe and Re is a hydrogen atom. 

13. A compound according to Claim 1,. wherein Ri is a hydrogen atom, 
an N-{Ci-C3)alkyl-N-methylamino group, an N-(Ci-C3)alkyl-N- 
methylamino-N-oxide group, an N-benzyl-N-methylamino group, an 
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N-(Ci-C4)acyl-N-methylamino group, an N-[N,N-dimethylamino(Ci- 
C4)alkylamino]acetyl-N-methylamin6 group or a chain of formula 

^^3\ ^(CH2)r-X-<CH2)m-Y-{CH2)n-A 
N 

. I ■ 

wherein 

A is a hydrogen atom, a phenyl or a five- or six-membered 

heteroaryl ring .selected from pyrrole, thiophene, furan, imidazole,. 

oxazole, thiazole, pyridine, pyrimidine, triazole and thiadiazole; 

X is O or NRe and Re is a hydrogen atom; 

Y is, when n is 0, a C6H4 group or a five- or six-membered 

heteroaryl ring selected from pyrrole, thiophene, furan, imidazole, 

oxazole, thiazole, pyridine, pyrimidine, triazole and thiadiazole; or. 

when n is 1 , NRe and Re is a hydrogen atom; 

r is an integer from 1 to 3; 

m is the integer 1 or 2; ' 

n is the integer 0 or 1 ; 

or Ri fomns a bond together with R2; 

simultaneously, R3 forms a group =N-0-R5 together with R4, 

wherein Rs is a hydrogen atom, a linear or branched (C1-C3) alkyi, a 

benzyl optionally substituted with one or two substituents selected 

from nitro, hydroxy, carboxy, amino, linear or branched (Ci-C3)alkyl 

and cyano or a chain of formula 

-(CH2)r-X-(CH2)m-Y-(CH2)n-A 

wherein 

A is a hydrogen atom, a phenyl or a five- or six-membered 
heteroaryl ring having from one to three hetero atoms selected from 
nitrogen, oxygen and sulphur; 
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X is 0 or NRe and Re is a hydrogen atom or a linear or branched 
C1-C3 all^yl; 

Y, when n is 0, is a C6H4 group or a five- or six-membered 
heteroaryl ring having from one to three hetero atoms selected from 
5 nitrogen, oxygen and sulphur; or, when n is other than 0, is 0 or 

NRe and Re is a hydrogen atom or a linear or branched C1-C3 ail^l; 
r is the integer 1 or 2; 
m is ari integer from 1 to 6; 
n is an integer from 0 to 2. 
10 14. A compound according to Claim 13, wherein Rs is a hydrogen.atom, 
a methyl, a benzyl- or a chain of fomiula 

-(CH2)r-0(-(CH2)m-Y-(CH2)n-A 

wherein 

A is a hydrogen atom, a phenyl or a five- or six-membered 
1 5 heteroaryl ring selected from pyrrole, thiophene, furan, imidazole, 

oxazole, thiazole, pyridine, pyrimidine, triazole and thiadiazole; 

X is 0 or NRe and Re is a hydrogen atom; 

Y is, when n is 6, a C6H4 group or a five- or six-membered 

heteroaryl ring selected firom pyrrole, thiophene, furan, imidazole, 
20 oxazole, thiazole, pyridine, pyrimidine, triazole and thiadiazole; or, 

when n is 1 , NRe and Re is a hydrogen atom; 

r is 2; 

m is an integer from 1 to 6; 
n is the integer 0 or 1 . 
25 1 5. A compound according to Claim 14, wherein R5 is a hydrogen atom, 
a methyl, a benzyl or a chain of formula 

-(CH2)r-X-(CH2)m-Y-(CH2)n-A 

wherein 

A is a hydrogen atom, a phenyl or a heteroaryl ring selected from 
30 thiophene, furan, thiazole, pyridine and triazole; 
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X is NRe and Re is a hydrogen atom; 

Y is, when n is 0, a C6H4 group or a heteroaryl ring selected from 
thiophene, furan, thiazole, pyridine and triazole; or, when n is 1, 
NRe and Re is a hydrogen atom. 
5 16. A compound according to Claim 15, \wherein Ri is a hydrogen atom, 
an N,N-dlmethylamino group, an N,N-dimethylamino-N-oxide group, 
an N-benzyl-N-methylamino group, an N-acetyl-N-methylamino 
group, an N-[N,N-dimethylaminp(Ci-C2)alkylamino]acetyl-N- 
methylamino group or a chain of fonmula 

CHg^ ^(CH2)r-X-<CH2)m-Y-(CH2)rj-A 

• N 

10 

wherein 

A is a hydrogen atom, a phenyl or a heteroaryl ring selected from 

thiophene, furan, thiazole, pyridine and triazole; 

X is NRe and Re is a hydrogen atom; 
15 Y is, when n is 0, a CeH4 group or a heteroaryl ring selected from 

thiophene, furan, thiazole, pyridine and triazole; or, when n is 1, 

NRe and Re is a hydrogen atom; 

or Ri fomis a bond together with R2. 
17. A process for preparing a compound according to Claim 1, 
20 characterized in that the L-cladinose moiety in 3 position is 

removed from the erythromydn A compounds of fonnula 
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wherein R, Ri , R2, R3 and R4 are defined as in Claim 1 ; 
via a hydrolysis reaction. 

18. Process according to Claim 17, wherein in formula II R3 is a hydroxy. 
5 group and R4 is a hydrogen atom. 

19. Process according to Claim 17, wherein the removal of the 
cladinose is perfomned via an acid hydrolysis reaction catalyzed in 
the presence of a mineral acid and a protic organic solvent. 

20. A compound of fomnula 




wherein 
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R is a hydrogen atom or a methyl group; 
Ri is a hydrogen atom, an N.N-di(Ci-C3)alkylamino group, an N,N- 
cli(Ci-C3)alkylamino-N-oxide group, an N-(Ci-C3)alkyl-N- 
benzylamlno group, an N-(Ci-C4)acyl-N-(Ci-C3)alkylamino group, 
5 an N-[N,N-dimethylamino(Ci-C4)alkylamino]acetyl-N-{Ci- 
C3)all<ylamino group 
or a chain of formula 

^*^3v^ ^(CH2)r-X-(CH2)m-Y-(CH2)rvA 

wherein 

10 A is a hydrogen atom, a phenyl or a five- or six-membered 

heteroaryl ring having from one to three hetero atoms selected from 
nitrogen, oxygen and sulphur; 

X Is O, S, SO, SO2 and NRe, and Re is a hydrogen atom, a linear or 

branched C1-C3 alkyi, a C1-C3 alkoxycarbonyl group or a 
15 benzyloxycarbonyl group; 

Y is a C6H4 group, a five- or six-membered heteroaryl ring having 

from one to three hetero atoms selected from nitrogen, oxygen and 

sulphur or is 0, S, SO, SO2 or NRe where Re has the meanings 

given above; 
20 r is an integer from 1 to 3; 

m is an integer from 1 to 6; 

n is an integer from 0 to 2; 

or Ri forms a bond together with R2; 

R2 is a hydrogen atom or forms a bond together with Ri; 
25 R3 is a hydroxy group; 

R4 is a hydrogen atom; 

and the pharmaceutically acceptable salts thereof; 
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provided, however, that (I) Ri Is not an N,N-dimethyl amino group, 
or (ii) Ri is not an N,N-dimethyi amino-N-oxide group when R is a 
hydrogen atom. 

21 . A compound according to Claim 20, wherein R is a hydrogen atom 
5 and Ri forms a bond together with R2. 

22. A compound according to Claim 20, wherein R is a hydrogen atom 
and Ri is an N-benzyl-N-methylamino group. 

23. A compound according to Claim 20, wherein R is a hydrogen atom . 
and Ri is an N-apetyl-N-methylamino group. 

10 . 24. A compound according to Claim 20, wherein R is a hydrogen aitom 
and Ri is an N-[N,N-dimethylaminoethylamino]acetyl-N-methyr 
amino group. . .. 

25. A compound according to Claim 20, wherein R is a hydrogen atom 
and Ri Is an N-methyl-N-3-[(2-thiazolylmethyl)amino]propylamino 

15 group. 

26. A compound according to Claim 20, wherein R is a hydrogen atom 
and Ri is an N-2-[2-[(2-thia2olylmethyl)amino]ethylamlno]ethyl-N- 
methylamlno group. 

27. A compound according to Claim 20, wherein R is a hydrogen atom 
20 and Ri is an N-2-[2-j(benzylamino)ethylamino]ethyl-N-methylarnino 

group. 

28. A compound of formula de(N-methyi)-9-dihydroerythromycin A. 

29. A compound of formula de(N-methyl)-descladinosyl-9-dihydro- 
erythromycin A. 

25 30. A pharmaceutical composition comprising a therapeutically effective 
amount of a compound of formula 
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wherein 

. R is a hydrogen atom or a methyl group; 
Ri is a hydrogen atom, an N,N-di(Ci-C3)alkylamino group, an N,N- 
5 d,l(Ci-C3)all<ylamino-N-oxide group, an N-(Ci-C3)all<yl-N-benzyl- 
amino group, an N-(Ci-C4)acyl-N-(Ci-C3)all<ylamino group, an N- 
[N,N-dimethylamino(Ci-C4)alkylamino]acetyl-N-(Ci-C3)alkylamlno 

group 

orachainoffomriula 

CHsv^ ^{CH2)r-X-(CH2)m-Y-(CH2)n-A 
N 

10 

wherein 

A is a hydrogen atom, a phenyl or a five- or six-membered 
heteroaryl ring having from one to three hetero atoms selected from 
nitrogen, oxygen and sulphur; 
15 X is O, S, SO. SO2 and NRe, and Re is a hydrogen atom, a linear or 
branched C1-C3 alkyi, a Ci-Cs alkoxycarbonyl group or a 
benzyloxycarbonyl group; 



wo 2004/013153 



PCT/EP2003/008448 



-89- 

Y is a C6H4 group, a five- or six-membered lieteroaryl ring having 
from one to three hetero atoms selected from nitrogen, oxygen and 
sulphur or is 0, S, SO, SO2 or NRe where Re has the meanings 
given above; 
5 r is ari integer from 1 to 3; 
m is an integer from 1 to 6; 
n is an integer from 0 to 2; 
or Ri forms a bond together with R2; 
R2 is a hydrogen atom or forms a bond together with Ri; 

10 R3 is a hydroxy group or forms a group =N-0-Rs together with R4, 
and Rs is a hydrogen atom, a linear or branched C1-C5 alkyi, a 
benzyl optionally substituted with one or two substituents selected 
from nitro, hydroxy, carboxy, amino, linear or branched C1-C5 alkyI, 
C1-C4 alkoxycarbonyl groups, aminocarboriyl groups or cyano 

1 5 groups or a chain of formula 

-(CH2)r-X-(CH2)m-Y-(CH2)n-A 

wherein 

r, m, n, X, Y and A have the meanings given above; 

R4 is a hydrogen atom or forms a group =N-0-R5 together with R3; 
20 and R5 has the meanings given above; 

or of a phamnaceuticaiiy acceptable salts thereof, 

together with a pharmaceutically acceptable vehicle. 
31 . A pharmaceutical composition according to Claim 30 for use in 

treating inflammatory diseases. 
25 32. A pharmaceutical composition according to Claim 30 for use in 

treating respiratory diseases. 
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